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MONaOIAMETER WELLBORE CASING 
Qoss Refenaice To Related Applications 
This application is related to the following co-pending applications: (1) U.S. 
paJ»at application serial no. 09/454,139. attorney docket no. 25791.03.02. filed on 
5 12/3/1999, (2) U.S. patent sqjplication serial no. 09/51Q.913. attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502^50. 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent appUcation serial 
no. 09/440,338. attorney docket no. 25791.9.02, filed on 1 1/I5/I999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791 . 1 1.02, filed on 
10 3/lOQOOO, (6) U.S, patent qjplicatidn serial no. 09/512.895. attorney docket no. 
25791.12.02. filed on 2/24/2000, (7>U.S. patent application serial no. 09/511.941, 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588,946, attorney docket no. 25791.17.02, filed 6a 6/7/2000, (9) U.S. 
patent application send no. 09/559*122. attorney docket no. 25791.23.02, filed on 
15 4/260000. (10) PCT patent application s«^al no. PCT/USOO/18635, attorney docket 
no. 25791.25.02. filed on 7/9/2000, (1 1) U.S. provisional patent applicatiob serial 
no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791 .36. filed on 10/12/1999, 
(15) U.S. provisional patent application serial no. 60/159.033, attorney docket no. 
25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165.228, attorney docket no. 25791 39. filed on 
1 1/12/1999. (18) U.S. provisional patent application serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application • 
. serial no. 60/22 1 ,645, attoniey docket no. 25791 .46, filed on 7/28/2000. (20) U.S. 
provisiojal patent application serial no. 60/233,638, attorney docket no. 25791 .47. 
30 filed on 9/18/2000, and (21) U.S. provisional patent application serial no. 
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60/237,334, filed on October 2, 2000. Applicants incoiporate by reference the 
disclosures of these appHcations. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 
wellbore casings that are formed using expandable tubing. 

Conventionally, when a wellbore is created, a number of casings are installed 
in the borehole to prevent collapse of the borehole wall and to prevent undesired 
outflow of drilling fluid into the formation or inflow of fluid from the formation into 
the borehole. The borehole is drilled in intervals whereby a casing which is to be 
installed in a lower borehole interval is lowered through a previously installed 
casing of an upper borehole interval. As a consequence of this procedure the casing 
of the lowCT interval is of smaller diameter than the casing of the upper interval. 
Thus, the casings are in a nested arrangement with casing diameters decreasing in . 
downward direction. Cement annuli are provided between the outer surfaces of the 
casings and the borehole wall to seal the casings fi-om the borehole wall. As a 
ccmsequence of this nested arrangement a relatively large borehole diameter is 
required at the upper part of the wellbore. Such a large borehole diameter involves 
ino-eased costs due to heavy casing handling equipment, large driU bits and 
increased volumes of drilling fluid and driU cuttings. Moreover, increased drilling 
rig time is involved due to required cement pumping, cement hardening, required 
equipment changes due to large variations in hole diameters drilled in the course of 
the well, and the large volume of cuttings drilled and removed. 

The present invention is directed to overcoming one or more of tfie 
.limitations of the existing procedures for fwming wellbores. 

Summary of the Invention 
According to one aspect of the invoition, an apparatus for plastically 
deforming and radially expanding a tubular member is provided that includes means 
for plastically deforming and radially oqjanding a first portion of the tubular 
member to a first outside diameter, and means for plastically deforming and radially 
expanding a second portion of the tubular member to a second outside diameter. 
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According to another aspect of the present invention, an apparatus for 
plastically defbraiing andradially expanding a tubular member is provided that 
includes a tubular support member including a first fluid passage, an expansion cone 
coupled to the tubular support roeinber having a second fhrid passage flddicty 
S «»upled to the finrtfluidpassage and an outer conical surfece. a removable annular 
conical sleeve coupled to fee outer conical surface of the expansion cone, an annular 
expansion cone launcher coupled to the conical sleeve and a lower portion of the 
tubular member, and a shoe having a valveable passage coupled to an end of the 
expansion cone launcher. According to anodidr aspect of the present invention, a 
10 method ofplasticallydeforniing and radially expanding a tubular member is 

provided that includes plastically deforming and radially expanding a portion of the 
tubular member to a first outside diameter, and plastically deforming and radially 
expanding another, portion of the tubular member to a second outside diameter, 

According to another aspect of the present invention,.a method of coiq)ling a 
first tubular member to a second tubular member is provided that includes plastically • 
deforming and radially expanding a first portion of the first tubular member to a first 
outside diameter, plastically deforming and radially expanding another portion of 
the first tubular member to a second outside diameter, positioning the second tubuhr 
member inside die first tubular member in overlapping relation to the first portion of 
20 the first tubular member, plastically deforming and radially expanding the second 
tubular member to a third outside diameter, and plastically deforming and radially 
expanding the second tubular member to a fourth outside diameter. The inside 
diameti^ of the first and second tubular members after the plastic deformations and 
radial expansions are substantially equal. 

According to another aspect of the present invention, an apparatus for coupling 
a first tubular member to a second tubular member is provided that includes means 
for plastically deforming and radially expanding a first portion of the first tubular 
men*er to a first outside diameter, means for plastically deforming and radially 
expanding another portion of the first tubular member to a second outside diameter, 
means for positioning the second tubular member inside the first tubular rnember in 
overlapping relation to the first portion of the first tubular member, means for 
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plastically deforming and radially expanding Ae second tubular member to a third 

outside diameter, and means for plastically deforming and radially expanding the 

second tubular member to a four* outside diameter. The inside diameters of the 

first and second tubular members after the plastic deformations and radial 
5 expansions are substantially equal. 

According to another aspect of the present invention, an apparatus for 
fomung a weUbore casing within a wellbore is provided that includes means for 
supporting a tubular member within the wellbore, means for plastically deforming 
and radially expanding a first portion of the tubular member to a first outside 

10 diameter, and means for plastically deforming and radially expanding a second 
portion of the tubular member to a second outside diameter. 

According to another aspect of the present invention, an apparatus for 
forming a weUbore casing within a wellbore is provided that includes a tubular 
support member including a first ifluid passage, an expansion cone coupled to the 

1.5 tubular support member having a second fluid passage fluidicly coupled to the first 
fluid passage and an outer conical surface, a removable annular conical sleeve 
coupled to the outw conical surface of the expansion cone, an annular expansion 
cone launcher coupled to the conical sleeve and a lower portion of the tubular 
membo-. and a shoe having a valveable passage coupled to an end of the expansion 
20" cone launcher. 

According to another aspect of the present invraition, a method of forming a 
wellbore casing within a wellbore is provided that includes supporting a tubular 
member wifliin a wellbore. plastically deforming and radially expanding a portion of 
the tubular member to a first outside dimeter, and plastically deforming and 
25 radiaUy expanding another portion of the tubular member to a second outside 
diameter. 

According to another aspect of die present invention, a method of forming a 
mono^ameter wellbore casing within a weUbore is provided fiiat includes 
supporting a first tubular meniber within the wellbore, plastically deforming and 
30 radially expanding a first portion of the first tubular member to a first outside 

diameter, plastically deforming and radially expanding another portion of the first . 
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tubular member to a second outside diameter, positioning the second tubular 
membCT inside die first tubular member in overlapping relation to die first portion of 
the first tubular member, plastically deforming and radially expanding tiie second 
tubular member to a third outside diameter, and plastically deforming and radially 
5 expanding the second tubular mwnber to a fourth outdde diameter. The inside 
diameters of die first and second tubular members after die plastic deformations and 
radial expansions are substantially equaL ■ 

According to anOtiier aspect of die present invention, an aj^aratus for coupling 
a first tubular member to a second tubular mcanbo- is provided diat includes means 
10 for plastically deforming and radiaUy expanding a first portion of die first tubular 
member to a first outside diameter, means for plastically deforming and radially 
expanding anodier pwtion of die first tubular member to a second outside diameter, 
means for positioning die second tubular member inside die first tubular member in 
overlapping relation to die first portion of die first tubular member, means for 
plastically deforming and radially expanding die second tubular member to a diird 
outside diameter, and means for plastically defoiining and radially expanding die 
second tubular member to a fourth outside diameter. The inside diameters of die 
first and second tubular members after die plastic deformations and radial 
expansions are substantially equal. 

According to anodier aspect of die present invention, an apparatiis for 
plastically deforming and radially expanding a tubular member is provided diat 
includes means for providing a lipped portion in a portion of die tubular member, 
and means for plasticaUy deforming and radiaUy expanding anodiw portion Qf die 
tubular member. 

According to anodier aspect of die present invention, an apparatus for 
plasticaUy deforming and radially expanding a tubular member is provided diat 
includes a tubular support member including a first fluid passage, an expansion cone 
. coaled to die tubular support member having a second fluid passage fluidicly 
co»q)led to die first fluid passage and an outer conical surface, an annular expansion 
cone launcher including: a first annular portion coupled to a lower portion of die 
tubular member, a second annular portion coiqjled to die first annular portion diat 



mates with the outer conical surface of the expansion cone, a third annular portion 
coupled to the second annular portion having a first outside diameter, and a fourth 
annular portion coupled to the third annular portion having a second outside 
diameter, wherein the second outside diameto- is less than the first outside diameter, 
5 and a shoe having a val veablc passage coupled to fourth annular portion of the 
expansion cone laundier. 

According to another aspect of the present invention, a method of plastically 
deforming and radially expanding a tubular member is provided that includes 
providing a lipped portion in a portion of the tubular member, and plastically 
deforming and radially expanding another portion of the tubular member. 

According to another aspect of the present invention, a method of coupling a 
first tubular member to a second tubular member is provided that includes providing 
a lipped portion in .a portion of the first tubular member, plastically deforming and 
radially e>qpanding another portion of the first tubular member, positioning the 
second tubular member inside the first tubular member in overlapping relation to the 
lipped portion of the first tubular member, and plastically deforming and radially 
expanding the second tubular membCT. The inside diameters of the first and second 
tubular members after the plastic deformations and radial expansions are 
substantially equal. 

According to aiiother aspect of the present invention, an apparatus for 
coupling a first tubular member to a second tubular member is provided that 
includes means for providing a lipped in the first tubular meniber, means for 
plastically deforming and radially expanding another portion of the first tubular 
member, means for positioning the second tubular member inside the first tubular 
membCT in overlqjping relation to the lipped portion of the first tubular member, and 
means for plastically defofniing and radially e}q)anding the second tubule member. 
The inside diameters of the first and second tubular members after flie plastic 
defonnations and radial expansions are substantially equal. 

According to another aspect of the present invention, an apparatus for 
fomiing a wellbore casing wifliin a wellbore is provided that includes means for 
supporting a tubular member within the wellbore, means for providing a lipped 
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portion in Ihe tubular member, tod means for plastically defonning and radially 
expanding another portion of the tubular membCT to a second outside diametw. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casing within a wellbore is provided that includes a tubular 
sapfm member including a first fluid pass^e, an expansicn cone coiq)led to the 
tubular support meinber having a second fluid passage fluidicly coi5>led to the first 
fluid passage and an outer conical surface, an annular expansion cone launcher 
including: a first annular portion coupled to a lower portion of the tubular member, a 
second annular portion coupled to the first annular portion that mates with the outer 
conical surface of the expansion cone, a third annular portion coupled to the second 
annular portion having a first outside diameter, and a fourth annular portion coupled 
to the third annular portion having a second outside diameter, wherein the second 
outside diameter is less than the first outside diameter, and a shoe having a valveable 
passage coupled to fourth annular portion of the expansion cone launcher. 

According to another aspect of the present invention, a method of forming a 
wellbore casing in a wellbore is provided that includes supporting a tubularmember 
within the wellbore, providing a lipped portion in a portion of the tubular member, 
and plastically deforming and radially expanding another portion of the tubular 
. member. 

20 According to another aspect of the present invention, a method of forming a 

mono^liameter wellbore casing within a wellbore is provided that includes 
supporting a first tubular member within the wellbore, providing a Upped portion in 
a portion of the first tubular member, plastically deforming and radially expanding 
another portion of the first tubular member, positioning the second tubular member 

25 inside die first tubular member in overiapping relation to the lipped portion of the 
first tubular member, and plastically deforming and radially expanding the second 
tubular member. The inside diameters of the first and second tubular members after 
the plastic defonnati<ms and i^dial expansions are substantially equal. 

According to anoflier aspect of the present invention, an apparatus for 
30 foiming a mono-diameter weUbore casing within a wellbore is provided that 
includes means for providing a lipped in the first tubular member; means for 
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plastically deforming and radially expanding another portion of the.fiist tubular 
member, means for positioning the second tubular member inside die first tubular 
member in overlapping relation to the lipped portion of die first tubular member, and 
means for plastically defonning and radially expanding the second tubular member. 
5 The inside diameters of the first and second tubular members after the plastic 
deformations and radial expansions are substantially equal. 

According to another aspect of die present invention, an apparatus for 
plastically defonning and radiaUy expanding a tubular member is provided fliat 
includes means for plastically deforming and radially expanding a first end of the 
0 tubular member, and means for plastically deforming and radially expanding a 
second end of the tubular member. 

According to another aspect of the present mvention, an apparatus for 
plastically deforming and radially expanding a tubular member is provided fliat 
includes a tubular siq>port member including a first passage, an expansion cone 
5 coupled to &e tubular support having a second passage fluidicly coupled to the first 
passage and an outer conical surface, an annular expansion cone launcher movably 
coupled to outer conical surface of the expansion cone, an expandable tubular 
member coiqjled to an end of the. annular expansion cone launcher, a shoe coupled 
to another end of the annidar expansion cone launcher having a valveable fluid 
) passage, and another ^ular expansion cone movably coupled td the tubular ^pport 
membCT. The annular expansion cones are positioiied in opposite orientations. 

According to another aspect of the present invention, a method of plastically 
deforming and radially expanding a tubular member is provided fliat includes 
plastically deforming and radially expanding a first end of the tubular member, and 
plastically deforming and radially expanding a second end of die tubular meinber. 

According to anotiier aspect of the present invention, a mefliod of cotq)ling a 
first tubular member to a second tubular member is provided that includes 
. positioning die second tubular member inside die first tubular member in an 
overlapping relationship, plastically deforming and radially expanding die end of the 
second tubular member that overlaps witii die first tubular member, and plasticaUy 
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deforming and radially expanding the renaining portion of the second tubular 
. mepaba. 

According to another aqject of the present invention, an apparatus for 
coiqiling a first tubular member to a second tubular member is provided dtat 
includes means for positioning the second tubular member inside tiie first tulnilar 
membCT in an overlapping relationship, means for plastically deforming and radially 
wcpanding the (aid of the second tubular member flat overlaps with the first tubular 
member, and means fwr plastically deforming and radially expanding the remaining 
portion of the secpnd tubular member. 

According to anothw aspect offlie present invention, an apparatus for 
forming a wellbore casing within a weflbore is provided that includes means for 
supporting a tubular member within the wellbore, means for plastically deforming 
and radially expanding a first end of the tubular member, and means for plastically 
deforming and radially expanding a second end of &e tubular menjber. 

According to another aspect of the presOTt invention, an apparatus for 
fbrming a wellbore casing within a wellbore is i^ovided that includes a tubular 
support member including a first passage, an expansion cone coupled to the tubular 
support having a second passage fluidicly coupled to the first passage and an outer 
conical surface, an annular expansi<m cone launcher movably coiq>led to outer 
conical surface of the expansion cone,an expandable tubular member coupled to an 
end of the annular expansion cone launcher, a shoe coupled to anoflier end of the 
annular expansion cone launcher having a valveable fluid passage, and anothw 
annular expansion cone movably coupled to the tubular support member. The- 
annular expansion cones are positioned in opposite orientations. 

According to another aspect of the present invention, a method of foiroing a 
wellbore casing within a weUbone is provided that includes plastically deforming 
and radially expanding a first end of the tubular member, and plastically deforming 
and radially expanding a second end of the tubular member. 

According to another aspect of the present invention, a meflioa of forming a 
wellbore casing within a wellbore I's provided that includes plastically deforming 
and radially expanding a first tubular member within the wellbore, positioning a 
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second tubular member inside the first tubular member in an overlapping 
relationship, plastically deforming and radially expanding the end of the second 
tubular member that overlaps with the fiist tubular member, andplastically 

deforming and radiaUy expanding the reinaiimig portion of the second ttAular 

member. 

According to another aspect of the present invention, an apparatus for 
• foiTOing a wellbore casing within a wellbore is provided that includes means for - 
plastically deforming and radially expanding a first tubular member within the 
wellbore, means for positioning the second tubular member inside the first tubular 
member in an overlapping relationship, means for plastically deforming and radially 
expanding the end of the second tubular member that overlaps with the first tubular 
member, and means for plastically defonning and radially expanding the remaming 
portion of dip Second tubular member. 

According to another aspect of the present invention, an apparatus for 
bridging an axial gap between opposing pairs of wellbore casing within a weUbore is 
provided that includes means for supporting a tubular member in overlapping 
relation to the opposing ends of the wellbore casings, means for plastically 
deforTring and radially expanding the tubular member, and 
means for plastically defonning and radially expanding the tubule member and the 
20 opposing ends of the wellbore casings. ' 

According to another aspect of the present invention., a method of bridging an 
axial gap between opposing pairs of wellbore casing within a wellbore is provided 
that includes supporting a' tul«ilar member iiwverlapping reM^ 
ends of the wellbore casings, plastically deforming and radially expanding the 
tubular member, andplastically deforming md radiaHy expanding the hibular 
member and flie opposing OTds of the wellbwe casings. 

According to another aspect of (he pies^ invention, a method of forming a 
striicture having desired strength characteristics is provided tha^ 
first tubular mfcmber, and plastically defonning and ladid^^ 
30 tubular members onto the interior surfece of die first tubidar member until the 
desired strength diaracteristics art adiieved. 
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According to another aspect of the present invaitioii, a method of forming a 
wellbore casing wiAin a wellbore having desired strengflj diaiactCTistics is provided 
that includes plastically deforming and radially expanding a first tubular membo- 
wifliin the wellbore, and plastically deforming and radially eaqMnding additional 
tubular members onto the interior surfece of flie first tubular member until Ae 
desired strength characteristics are achieved. 

According to anoflier aspect of die present invention, a method of coupling a 
first tubular member to a second tubular member^ the first tubular meihber having an 
original outside diameter ODq and an original waU Ouckiiess to. is provided that 
includes plastically defonning and radially expanding a firet portion of Ihe first 
tubular member to a first outside diameter, plastically deforming and radially 
expanding another portion of the first tubular member to a second outside diameter, 
positioning the second tubular member inside the first tubular member in 
overlapping relation to the first portion of the first tubular member, plastically 
deforming and radially ejqjanding the second tubular member to a Quid outside 
diameter, and plastically defonning and radially expanding die second tabular 
member to a fourth outside diaineter. The inside diameters of the first and second 
tabular members after the plastic deformations and radial expansions are 
substantially equal, and die ratio of die original outside diametw ODq xif die first 
tubular member to the original wall thickness to of the first tabular member is greater 
dianorequalto 16. 

Acc<nding to anotber aspect of the present invention, a method of fomiing a 
numo-diameter wellbwe casing is provided that includes positioning a first tabulae 
.membo- wMn a wellbore, the first tubular member having an original outside 
diameter ODiand an original wall tliidqiess to, plastically deforming and radiaUy 
ejqMnding a first portion of the first tiAular member to a first outside diameter, 
plastically defonning and radially expaadiag another portion of the first tubular 
member to a second outside diamete, positioning the second tiibular member inside 
Ae first tubidar membw in overlqjping relation to the first portiwi of the first 
tubular menibw. plastically defi)rming and radially expanding Ae second tubular 
member to a tiiird outside diameter, and plasticaUy deforming and radially 
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• expanding the second tubular member to a fourth outside diameter. The inside 
. diameters of the firet and second tubular members after the plastic defonnations and 
radial expansions are substantially equal, and the ratib of the original outside, 
diameter ODo of the first tubular member to the original wall thickness to of the first 
5 tubular member is eater than or equal to 1 6. 

Ac6ording to another aspect of the present invention, an apparatus is 
provided that includes a plastically deformed and radially expanded tubular member 
having a first portion having a fim outside diameter and a remaining portion having 
a second outside diameter. The ratio of the original outside diameter ODo of the first 
10 tubular member to the original wall fliickness to of the fnst tubular member is greater 
ihanorequalto 16. 

Acscording to bother aspect of the present invention, an apparatus is 
provided that includes a plastically deformed and radially expanded first tubular 
member having a first portion having a first outside diameter and a remaining 
15 portion having a second outside diameter, and a plasticaUy deformed and radially 
expanded second tubular member coupled to the first portion of the first tubular 
member. The ratio of the original outside diameter OD, of tiie firet ttibular member 
to the original wall thickness to of the first tubular member is greater than or equal to 
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According to another aspect ofthe present invention, a welibore casing 
formed in a welibore is provided that includes a plastically defomied and radially 

ejqianded finst tubular rnember having a fim portion havmg a first outside d^^ 
and a remaining portion having a second outside diameter, and a plastically 
deformed and radially expanded second tubular member coupled to the fiist portion 

25 of thfc first tubular member: The ratio ofthe origin outside diameter ODo ofthe 
first hibular member to tiie original wall thickness t„ of flie firet tubular member is 
greater than or equal to 16. 

According to another aspect ofthe present invention, an apparatus is 
provided that includes a plastically deformed and radially expanded tiibular member. 

30 The ratio ofthe original outside diineter ODo ofthe tubular member to the original 
wall tiiickness to of the tubular member is greater than or equal to 16. 
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Brief Description of flie Drawings 
Fig. la is a cross sectional illustration of a wellbore including a preexisting 
wellbore casing. 

Fig. lb is a cross-sectional iUustration of the placement of an embodiment of 
5 an apparatus for radially expanding a tubular member iiito the wellbore of Fig. la. 

Fig. I c is a cross-sectional illustration of the injection of fluidic materials 
through the ^aratus of Fig. lb. 

Fig. Id is a cross-sectional illustration of the injection of haidenablc fluidic 
sealing materials through the iqjparatus of Fig. Ic. 
10 Fig. le is a cross-sectional illustration of the pressurization of the region 

below the expansion cone of the apparatus of Fig. Id. 

Fig. If is a cross-sectional illustration of the continued pressurization of the 
region below the expansion cone of die ^aratus of Fig. le. 

Fig. Ig is a cross-sectional illustoation of the continued pressurization of the 
region below the expansion cone of the appantfus of Fig. If following the removal 
of the over-expansion sleeve. 

Fig. Ih is a cross-sectional illustration of the completion of the radial 
expansion of the expandable tubular member of the apparatus of Fig. Ig. 

Fig. li is a cross-sectional illustration of the driUing out of a newsection of 
20 the wellbore below the apparatus of Fig. Ih. 

Fig. Ij is a cross-sectional illustration of the radial expansion of another 
expandable ttibular member tiiat overlaps with itoe apparatus of Fig. 1 i. 

Fig. Ik is a cross-sectional illustoation of the secondaiy radial expansion of 
the oflier ejqjandablc tiibular member of die apparahis of Fig. II. 

Fig. 11 is a cross-sectional illustoation of the completion of the secondaiy ' 
radial expansion of the other expandable tiibular member of Fig. Ik to form a mono- 
diameter wellbore casing. 

Fig. 2a is across sectional iUusbation ol; a wellbore including a preexisting 
wellbore casing. 

Fig. 2b is a cross-sectional illustoation of the placement of an embodiment of 
an apparahis for radially expanding a tiibular member into the wellbore of Fig. 2a. 
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Fig. 2c is a CToss-sectional illustration of the injection of fluidic materials 
through Ihe apparatus of Fig. 2b. 

Fig. 2d is a cross-sectional illustration of the injection of hardenable fluidic 
sealing matCTials through the q)paratus of Fig. 2c. 

Fig. 2e is a ooss-sectional illustration of Ae pressurization of the region 
below the expansion cone of the ^aratus of Fig. 2d. 

Fig. 2f is a cross-sectional illustration of the continued pressurization of the 
region below die expansion cone of the apparatus of Fig. 2e. 

Fig. 2g is a cross-sectional Uluslration of the completion of the radial 
expanaon of the expandable tubular member of the apparatus of Fig. 2f 

Fig. 2h is a cross-sectional illustration of the drilling out of a new section of 
the wellbore below the apparatus of Fig. 2g. " 

Fig. 2i is a cross-sectional illustration of the radial expansion of another 
expandable tubular member that overlaps wifli the q)paratus of Fig. 2h. 

Fig. 2j is a c^ss-sectional illustration of the secondary radial expansion of 
the other expandable tubular member of the apparatus of Fig. 2i! 

Fig. 2k is a cross-sectional illustration of the completion of the secondary 
radial expansion of theother expandable tubular member of Fig. 2j to form a mono- 
diameto' wellbore casing. 

Fig. 3 is a cross-sectional illustration of the apparatus of Fig. 2b iUustrating 
the design and construction of the ovw-cxpansiwi insert 

Fig. 3a is a cross-sectional illustration of an alternative embodiment of the 
over-expansion insert of Fig. 3. 

Fig. 4 is a cross-isectional illustration of an alternative embodiment of the 
apparatus of Fig. 2b including a resilient book for retrieving the over-expansion 
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Fig. 5a is a cross-sectional fllustration of a wellbore including a preexisting 
wellbore casing. ' 

Fig. 5b is a cross-sectional illustration of the formation of a new section of 
wellbore casing in the wellbore of Fig. 5a. 
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Fig. 5c is a fragmaitary ca-oss-sectional illustration of the placcmait of an 
inflatable bladder into the new section of the weUbore casing of Fig. 5b. 

Fig. 5d is a fiagmentary cross-sectional illustration of the inflation of the 
inflatable bladd^ of Fig. 5c. 
5 Fig. 5e is a cross-sectional illustration of the new section of wellbore casing 

of Fig, 5d after over-expansion. 

Fig. 5f is a cross-sectional illustration of the new section of wellbore casing 
of Fig. 5e after drilling out a new section of the wellbore. 

Fig. 5g is a cross-sectional illustration of the formation of a mono-diameter 
10 wellbore casing that includes the new section of the wellbore casing and an 
additional section of wellbore casing. 

Fig. 6a IS a cross-sectional illustration of a wellbore including a preexisting 
wellbore casing. 

Fig. 6b is a cross-sectional illustration of the formation of a new section of 
1 5 wellbore casing in the wellbore of Fig. 6a. 

Fig. 6c is a fragmentary cross-sectional illustration of the placement of a 
roller radial expansion device into the new section of the wellbore casing of Fig.. 6b. 

Fig. 6d is a cross-sectional illustration of the new section of wellbore casing 
of Fig. 6c after over-expansion. 
20 Fig. 6e is a cross-sectional illustration of the new section of wellbore casing 

of Fig. 6d after drilling out a new section of the wellbore. 

Fig. 6f is a cross-sectional illustration of the formation of a mono-diameter 
wellbore casing that includes the new section of the wellbore casing and an 
additional section of wellbore casing. 
25 Fig. 7a is a cross sectional illustration of a wellbore including a preexisting - 

weUbore casing. 

Fig. 7b is a cross-sectional illustration of the placement of an embodiment of. 
an ^aratus for radially expanding a tubular member into the wellbore of Fig. 7a.^ 
Fig. 7c is a cross-sectional illustration of the injection of fluidic materials 
30 through the apparatus of Fig. 7b. 
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Fig; 7d is a cross-sectional iliustration of the injection of haidenable fluidic 
sealing materials through the apparatus of Fig. 7c. . 

Fig. 7e is a cross-sectional illustration of the pressurization of the r^on 
below the expansion cone of the aR)aratus of Fig. 7d. 
5 Fig. 7f is a cross-sectional illustration of the continued pressurization of the 

region below tfie expansion cone of the apparatus of Fig. 7e. 

Fig. 7g is a cross-sectional illustration of the conq)letion of tiie radial 
expansion of the expandable tubular member of the apparatus of Fig. 7f 

Fig. 7h is a CToss-scctional illustration of the drilling out of a new section of 
10 the wellbore below the apparatus of Fig. 7g. 

Fig. 7i is a cross-sectional illustration of the conviction of the radial 
expansion of another expandable tubular membw to form a mono-diameter wellbore 
casing. 

Fig. 8a is cross-sectional illustration of an wellbore including a preexisting 
1 5 section of wellbore casing having a recessed portioa 

Fig. 8b is a cross-sectional illustration of the. placement of an apparatus for ' 
radially expanding a tubular meiriber within the wellbore of Fig. 8a. 

Fig. 8c is a cross-sectional illustration of the injection of fluidic materials 
through die apparatus of Fig. 8b. 

Fig. 8d is a cross-sectional illustration of the injection of a hardenable fluidic 
sealing material through the apparatus of Fig. 8c. 

Fig. 8e is cross-sectional illustiatian of the isolation of the region below the 
cjqiansion cone and within flic expansion cone launcher of die apparatus of Fig. 8d 

Fig. 8f is a cross-sectional illustration of the plastic deformation and radial 
expansion of the upper portion of the expandable tubular member of ttic ^jparatus of 
Fig.8e. 

Fig. 8g is a cross-sectional_illustratiQri of Ae removal of tiie upper e3q>ansion 
cone from flie wellbore of fig. 8f 

Fig. 8h is a cross-sectional illustration of the continued pressurization of the 
region below the expansion cone of flie apparatus of Fig. 8g to fliereby plastically 
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deform and radially expand the expansion cone launcher and expandable tubular 
member. 

Fig. 8i is a cross-sfcctional illustration of the completion of the initial radial 
expansion process of the apparatus of Fig. 8h. 

Fig. 8j is a cross-sectional illustration of the fiirtha: radial expansion of the 
apparatus of Fig. 8i in ordw to fonn a nx>no-dianieter wellbore casing. 

Fig. 9a is a cross-sectional illustration of a wellbore including upper and 
lower preexisting wellbore casings that are separated by an axial gap. 

Fig. 9b is a cross-sectional illustration of the coupling of a tubular member to 
the opposing ends of the wellbore casings of Fig. 9a. 

Fig. 9c is a fragmentary cross-sectional illustration of the placement of a 
radial expansion device into the tubular member of Fig. 9b, 

Fig, 9d is a . fragmentary cross-sectional illustration of the actuation of the 
radial expansion device of Fig. 9c. • 

Fig. 9e is a cross-sectional of a mono-diameter wellbore casing generated by 
the actuation of the radial expansion device of Fig. 9A 

Fig. 1 0 is a cross-sectional illustration of a mono-diameter wellbore casing 
that includes a plurality of layers of radially expanded tubular members along at 
least a portion of the its length. 

Fig. 1 la is a cross-sectional illustration of a wellbore including a casing 
formed by plastically deforming and radially expanding a first tubular member. 

Fig, 1 lb is a cross-sectional illustration of a wellbore including another 
casing coi^led to the preexisting casing by plastically deforming and radially 
expanding a second tubular member. 

Fig. 1 Ic is a cross-sectional illustration of a mono-diameter wellbore casing 
formed by radially expanding the second tubular member a second time. 

Detailed Description 
Several embodiments of metiiods and apparatus for forming a mono-diameter 
wellbore casing are disclosed. In several alternative embodiments, tiie methods and 
aqpparatus may be used for form or repair mono-diameter wellbore casings, 
pipelines, or structural supports. Furthermore; while the present illustrative 
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embodiments are described with reference to the formation of mono-diameter 
wellbore casings, the teachings of the present disclosure have general application to 
the formation or repair of wellbore casings, pipelines, and structural supports. 

Referring initially to Fig. la, a wellbore 10 inchides a preexisting wellbore 
casing 15. The wpUbore 10 may be oriented in any orientation from Ae vertical to 
the horizontal The preexisting wellbore casing 15 may be coupled to the UK>er 
porti<Mi of the wellbore 10 usinjg any number of conventional methods. In a 
preferred embodiment, the wellbore casing 15 is coupled to flie upper portion of the 
wellbore 1 0 using one or more of the methods and apparatus disclosed in one or 
more of the following: (I) U.S. patent application soial no. 09/454,139, attomey 
docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 
2/10/2000, (4) U.S. patent application serial no. 09/440,338, attomey dodcet no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attomey docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application 
serial no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/51 1,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attomey docket no. 
25791.17,02, filed on 6/7/2000, (9). US. patent application serial no. 09/559,122, 
attomey docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 7/9/2000, 
(1 1) U.S. provisional patent application serial no. 60/162,671, attomey docket no. 
2579U7, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attomey docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent plication serial no. 60/159,039, attomey 
dodcet no. 25791.36, filed on 10/12/1999, (\5) U.S. provisional patent application 
serial no. 60/159,033, attomey docket no. 2579i.37, filed on 10/12/1999, (16) U.S. 

provisional patent application serial no. , attorney docket no. 

25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 
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60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (iS) U.S. 

provisiiwal pat«ait application serial no. • . attorney docket no. 

25791.45. filed on llWim, (19) U.S. provisional patent application serial no. 

, attorney dodcet no. 25791 .46, filed on 7/28/2000, and (20) U.S. 

IMwisiraial patent ^plication serial no. _^ attorney docket no. 

25791.47, filed on 9/18/2000, the disclosures of which are incoiporated herein by 

reference. More generally, the preexisting wellbOTc casing 1 5 may be coupled to 

anoAcr preexisting wellbore casing and/or may include one or mwe concentrically 

positioned tubular members. ' 

Refenring to Fig. lb, an apparatus 100 for radially expanding a tubular 

member may then be positioned within the wcUbore 10. The apparatus 100 includes 
a tubular support member 105 defining a passage 1 10 for conveying fluidic 
materials. An expansion cone 115 defining a passage 120 and having an outer, 
conical surface 125 for radially expanding tubular members is coupled to an end of 
the tubular support member 105. An annular conical over-expansion sleeve 130 . 
mates with and is removably coupled to the outer conical sur&ce 125 of the 
expansion cone 1 15. fa several alternative embodiments, the over-expansion sleeve 
130 is fabricated from fi-angible materials such as, for example, ceramic materials, in 
ordo- to facilitate the removal of the over-expansion sleeve during operation of the 
apparatus 100. fa this manner, the amount of radial expansion provided by the 
apparatus may be decreased following the removal of the over-oqansion sleeve 
130. 

An expansion cone laundicr 1 35 is movably coupled to and supp<Mted by the 
expansion cone 1 15 and the over-expansion sleeve 130. The expansion cone 
launcher 135 include an upper portion having an upper outer diameter, an 
intermediate portion that mates with the expansion cone 1 15 and the over-expansion 
sleeve 130, an a lower portion having a lower outer diameter. The lower outer 
diameter is greater than the upper outer diameter. A shoe 1 40 defining a valveable 
passage 145 is coupled to the lower pbrtion of the expansion cone launcher 135. fa 
a prefen«d en*odimai^ Ae valveable passage 145 may be controllably closed in 
order to fluidicly isolate a.region 1 50 below the expansion cone 1 1 5 and bounded by 
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the lower portion of the expansion cone launcher 135 and the shoe 140 from the 

region outside of the apparatus 100. 

. An expandable tubular member 1 55 is coupled to the iqjper portion of the 

expansion cone launcher 135. One or more sealing members 160a and 160b are 

coupled to the exterior of die upper portion of the expandable tubular member 155. 

In several alternative embodiments, the sealing members 160a and 160b may 

include elastomeric elements and/or metallic elements and/or composite elements. 

In several altemative embodiments, one or rhore anchoring elements may substituted 

for, or used in addition to, the sealing members 160a and 160b. 

In a preferred embodiment, the support member 105, the expansion cone 1 1 5, 

Ac expansion cone launcher 135, the shoe 140, and the expandable tubular member 

155 are provided substantially as disclosed in one or more of the following: (1) U.S. 

patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 

12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
• 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 

attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/1 5/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 2579 1.11 .02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent appUcatiori 
serial no. 09/588^46, attorney docket no. 25791,17.02, filed on 6/7/2000, (9) U.S. 
patent applicaticm serial no, 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, (10) PCX patent plication serial no. PCT/USOO/18635, attorney docket 
no, 25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial 
no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. 
provisional pat^t application SCTial no. 60/154,047, attorney dodcet no. 25791.29, 
filed on 9/16/1999, (13) U S. provisional patent application serial no. 60/159,082, 
attom^ docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
aj^lication serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, 
(15) U.S. provisional patent q^plication serial no. 60/159,033, attorney docket no. 
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25791.37. filed on 1(V12/1999. (16) U.S. provisional patent application serial no. 

. — : , attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S; 

provisional patent application serial no. 60/165,228, attorney docket no. 25791 .39, 
filed on 1 1/12/1999. (18) U.S. provisional patent application serial no. 

, attorney dodcet no. 25791 .45, filed on 7/28/2000, (1 9) U.S. 

provisional patent application serial no. . attorney dodcet.no. 

25791 .46. filed on 7/28/200d. and (20) U.S. provisional patent application serial no. 

, attorney docket no. 25791.47, filed on 9/18/2000. the disclosures 

of which arc incorporated hwein by reference. 

As iUusfrated in Fig. lb. in a preferred embodiment, during placement of the 
apparatus 100 within, the wellbore 10. fluidic materials 165 within the wcllbore 10 
are conveyed through the apparatus 100 through the passages 1 10, 120 and 145 to a 
location above the apparatus 100. In this manner, surge pressures during placement 
of the apparatus 100 within the wellbore lOarereduced. In a piefened embodiment, 
15 the apparatus 100 is initially positioned within the wellbore 10 siidi that the top 
portion of the tubular member 155 overiaps with the preexisting casing 15. hi this 
manner, the.upper portion of the expandable tubular member 155 may be radially 
expanded into contact with and coupled to the preexisting casing 1 5. As wfll be 
recognized by persons having ordinary skill in the art. the precise initial piosition of 
20 the expandable tubular member 155 will vary as a function of the amount of radial 
expansion, the amount of axial shrinkage during radial expansion, and the material 
properties of the expandable tubular member. 

As illustrated in Fig. Ic, a fluidic material 170 may then be injected through 
the apparatus. 100 through the passages 1 10. 120. and 145 in order to test the proper 
25 • operation of these passages. 

As illustrated in Fig. Id, a hardenable fluidic sealing material 1 75 may then 
be injected through the q)paratus 100 through the passages 1 10, 120 and 145 into 
the annulus between flie apparatus and the weUbore 10. In this manner, ^ annular 
• barrier to fluid migration into and out of the wellbore 10 may be formed around the 
30 radially expanded expansion cone launcher 135 and expandable tubular member 
1 55. The hardenable fluidic sealing material may indude. for example, a cement 
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mixture. In several alternative embodiments, the injection of the haidenable fluidic 
sealing material 175 may be omitted. In several alternative embodiments", the 
hardenable fluidic sealing material 175 is fcompressible. befoi*. during and/or after, 
the curing process. 

As illustrated in Fig. le, a non-hardenable fluidic material 180 may then be 
injected into the apparahis through the passages 1 10 and 120. A ball plug 185, or 
other simUar device, may then be injected with the fluidic material 1 80 to thereby 
seal off the passage 145. In this manner, the region 150 may be pressurized by the 
continued injection of the fluidic material 180 into the apparatus 100. 

As Ulustrated in Fig. If, the continued injection of the fluidic material 180 
into the apparatus 100 causes the expansion cone launcher 135 and expandable 
tubular member 155 to be plastically deformed and radially expanded ofl^of the 
over-expansion sleeve 130. In this manner, the expansion cone 1 1 5 and over- 
expansion sleeve 130 are displaced relative to the expansion cone launcher 135 and 
15 expandable tubular membfcr 155 in the axial direction. 

After a predetennined time period and/or after a predetermined axial 
displacement of the expansion cone 1 15 relative to the expansion cone launcher 135 
and expandable tubular member 155, the over-expansion sleeve 130 may be 
removed from the outer conical surface 125 of the expansion cone 1 15 by the 
20 application of a predetermined upward diock load to the support member 105. In a 
preferred embodiment, the shock load causes the fomgible over-e:q)ansion sleeve 
130 to fracture iiito aiiall pieces that are then forced off of the outer conical surface 
125 of the expansion cone 1 15 by the continued pressurization of the region 150. In 
apreferred embodiment, the pieces of the over-expansion sleeve 130 are pulverized 
25 into grains ofmatCTial by the continued pressurization ofAeregiwi 150. 

Referring to Fig. Ig, following the removal of the frangible over-expansion 
sleeve l30, the continuedpressurizalion of die region 150 causes the expandable 
tubular member 155 to be plastically deformed and radially expanded and extruded 
off of the outer conical surface 125 of the expansion cone 11 5. Note that the amount 
ofradial expansion provided by the outer conical surfece 125 of expansion cone 1 15 
is less than, die amount of radial expansion provided by the combination of the over- 
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expansion sleeve 130 and the expansion cone 115. In this manner, as illustrated iii 
Fig. Ih, a recess 185 is formed in the radially expanded tubular membo- 155. 

After completing the plastic deformation and radial expansion of the tubular 
niember 155, the hardenable fluidic sealing material is allowed to cure to thereby 
form an annular body 190 that provides a barrier to fluid flow into or out of the 
wellbore 10. 

Referring to Fig. li, the shoe 140 may then removed by drilling out the shoe 
using a conventional drilling device. A new section of the wellbore 10 may also be 
drilled out in order to pennit additional expandable tubular members to be coupled 
to the bottom portion of the plastically deformed and radially expanded tubular 
member 155. 

Referring to Fig. Ij, a tubular member 200 may then be plastically deformed 
and radially expanded using any number of conventional methods of radially 
expanding a tubular member. In a preferred embodiment, the qjper portion of the 
radially expanded tubular member 200 overl^s with and mates with the recessed 
portion 1 85 of the tubular member 1 55. In a prefeired embodiment, one or more 
sealing members 205 are coupled to the exterior surface of Ae upper portion of the 
tubular member 200. In a preferred embodiment, the sealing members 205 seal the 
interface between the upper portion of the tubular member 200 and the recessed 
portion 1 85 of the tubular member 155. In several alternative embodiments, the 
sealing members 205 may include clastomeric elements and/or metallic elements 
and/or con^site, elements. In several alternative embodiments, one or more 
anchoring elements may substituted for, or used in addition to, the sealing members 
205. In a preferred embodiment, an annular body 210 of a hardenable fluidic sealing 
material is also formed around the tubular member 200 using one or more 
conventional methods. 

In a preferred embodiment, the tubular member 200 is plastically deformed 
and radially expanded, and the annular body 210 is formed using one or more of the 
apparatus and methods disclosed in the following: (1) U.S. patent application serial 
no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
qjplication serial no. 09/510,913, attorney docket no, 25791.7.02, filed on 

23 



2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no, 09/440,338, 
attorney docket no. 25791,9.02, filed on 1 1/15/1999, (5) U.S. patent applicatipn 
serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. 
6 patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 
2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S! patent application serial 
no. 09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT 
10 patent application serial no. PCT/USO0/I8635, attorney docket no. 25791.25.02, 
filed on 7/9/2000, (1 1) U.S. provisional patent application serijQ no. 60/162,671, 
attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent 
application serial no. 60/154,047, attorney docket no. 25791,29, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
15 2579L34i filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (1 5) U.S. 
provisional patent application serial no, 60/159,033. attorney docket no. 25791.37, 
filed on 1 0/12/1999, (16) U.S. provisional patent application serial no. 

, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 

20 provisional patent application serial no. 60/165,228, attorney docket no. 25791:39, 
filed on 1 1/12/1 999, (18) U.S. provisional patent application serial no. 

, attorney docket no. 25791.45. filed on 7/28/2000, (19) U.S. 

provisional patent application serial no. , attorney docket no. 

25791.46. filed on 7/28/2000, and (20) U.S. provisional patent application serial no. 

25 ' , attorney dodcct no. 25791 .47, filed on 9/1 8/2000, the disclosures 

of wbich are incorporated b^ein by ref^ence. 

In an alternative embodiment, the amnilar body 210 may be omitted. In 
. several alternative embodiments,,die annular body 210 may be radially conq}ressed 
before, during and/or after curing. 
30 Referring to Fig. Ik, an expansion cone 215 may then be driven in a 

downward direction by fluid pressure and/or by a support member 220 to plastically 
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defonn and radially expand ibe tabular member 200 such that the interior diameter 
of the tabular members 155 and 200 are substantiaHy equal. In this manner, as 
illustrated in Fig. 11. a mono-diameter weUbore casing may be formed. In a 
preferred embodiment, during the displacement of the expansion cone 215 in the 
5 downward direction, fluidic materials displaced by the expansibn cone are conveyed 
out of the wellbore by an internal passage 220a defined within die support member 
220. 

Rfifening to Figs. 2a and 2b, in an alternative embodiment, an apparatus 300 
for radiaUy expanding a tabular member may then be positioned within the wellbore 
10 10. nie apparatas 300 includes a tabular support member 305 defining a passage 
• 3 10 for conveying fluidic materials. An expansion cone 315 defining a passage 320 
and having an outer conical surfece 325 for radially expanding tubular members is 
coupled to an end of the tabular support member 305. An annular conical over- 
expansion insert 330 mates with and is removably coupled to the outer conical 
15 surface 325 ofthe expansion cone 315. 

An expansion cone launcher 335 is movably coupled to and supportied by the 
expansion cone 3 15 and the over-expansion insert 330. The expansion cone 
launcher 335 includes an upper portion having an upper outer diameter, an 
intermediate portion that mates with die expansion cone 315 and the over-expansion 
20 insert 330. an a lower portion having a lower outer diameter. The lower outer 
diameter is greater tiian the upper outer diameter. A shoe 340 defining a valveable 
passage 345 is coupled to the lower portion ofthe expansion cone launcher 335. In 
a preferred embodiment, the valveable passage 345 may be controllably closed in 
order to fluidicly isolate a region 350 below the expansion cone 315 and bounded by 
the lower portion ofthe expansion cone launcher 335 ^d the shoe 340 from the 
region outside of the apparatus 300. 

In a preferred embodiment, as illustrated in Fig. 3. the over-expansion insert 
330 includes a plurality of spaced-apart arcuate inserts 330a, 330b, 330c and 330d 
that are positioned between the outer conical surface 325 ofthe expansion cone 3 1 5 
and the inner surface ofthe intermediate portion ofthe expansion cone launcher 335. 
In this manner, die rebtivc axial displacement ofthe expansion cone 315 and the 
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expansion cone launcher 335 will cause the expansion cone to over-expand the 
intermediate portion of the expansion cone launcher. In this mannfcr, a recess may 
be formed in the radially expanded ejqjansion cone launcher 335. In several 
alternative embodiments, the inserts 330a, 330b, 330c, and 330d fall out of the 
5 recess and/or are removed from the recess using a conventional retrieval tool upon 
the completion of the radial expansion process. 

In an alternative embodimrat, as illustrated in Fig. 3a, the over expansion 
insert 330 further includes intermediate resilient members 331a, 331b, 331c, and 
331d for resUiently coupling the inserts 330a, 330b, 330c, and 330d. In this manner. 
10 upon the completion of the radial e^qjansion process, the resilient force exerted by 
the resilient members 33 1 causes the over-expansion iiisert to collapse in the radial 
direction and thereby fall out of the recess. 

An expandable tubular member 355 is coupled to the upper portion of the , 
expansion cone launcher 335. One or more sealing members 360a and 360b are 
1 5 coupled to the exterilor of the upper portion of the expandable tubular member 355. 
In several alternative embodiments, the sealing members 360a and 360b may 
include elastomeric elements and/or metallic elements and/or con?)osite elements. 
In several alternative embodiments, one or more anchoring elementsmay substituted 
for, or used in addition to, the sealing members 360a and 360b. 

In a preferred embodiment, the support member 305, the expansion cone 315, 
the expansion cone launcher 335, the shoe 340, and the expandable tubular member 
355 are provided substantially as disclosed in one or more of the following: (I) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02, filed on . 
.12/3/1999, (2) U.S. patent application serial no. 09/510,913, attomey docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attomey docket no. 25791.8.02, filed on 2/10/2000. (4) US. patent application serial 
no. 09/440,338. attomey docket no. 25791.9.02, filed on 1 1/15/1999, (5) US. patent 
application serial no. 09/523,460, attomey dodcct no. 25791.1 1.02. filed on 
3/1 0/2000, (6) U.S: patent ^plication serial no. 09/512,895, attomey docket no. 
25791 . 12.02. filed on 2/24/2000, (7) U.S. patent application swial no. 09/51 1,941, 
attorney docket no. 25791 .16.02, filed on 2/24/2000, (8) U.S. patoit application 
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serial no. 09/588,946, attoniey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791 ,23.02, filed on 
4/26/2000, (10) PCT patent application serial no. PCr/USOO/18635, attorney docket 
no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial 
5 no. 60/162,671, attorney docket no. 25791.27, filedon 11/1/1999, (12) U.S. 

provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney dbcket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, 
10 (15) U.S. provisional patent application serial ho. 60/159,033, attorney docket no. 
25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. • 

* attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 

provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, 
filed on 1 1/12/1999, (1 8) U.S. provisional patent appUcation serial no. 

^5 , attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. 

provisional patent application serial no. . attorney docket no. 

25791.46, filed on 7/28/2000, and (20) U.S. provisional patent application serial no. 

, attorney cjocket no. 25791.47, filed on 9/18/2000, the disclosures 

of which are incorporated herein by reference. 
20 As illustrated in Fig. 2b, in a preferred embodiment, during placement of the 

apparatus 300 within the wellbore 10, fluidic materials 365 within the wellbore 10 
are conveyed through the apparatus 300 through the passages 310, 320 and 345 to a 
location above the apparatus 300. In this manner, surge pressures during placement 
of the apparatus 300 within the weUbore 1 0 are reduced. In a preferred embodiment, 
25 the ^paratus 300 is initially positioned within the wellbore 10 such that the top 
portion of the tubular member 355 overlaps with the preexisting casing 15. In this 
manner, the upper portion of the expandable tubular member 355 may be radially 
. -cxpandcdintocontactwithandcoupledto the preexisting casing 15. As will be 
recognized by persons having ordinary skill in the art, the precise initial position of 
30 the expandable tubular member 355 will vary as a fiinction of the amount of radial 
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expansion; the amount of axial shrinkage during radial expiansion, and the material 
properties of the expandable tubular member. 

As illustrated in Fig. 2c, a fluidic material 370 may then be injected through 
the qjparatus 300 through the passages 310, 320, and 345 in order to test the proper 
operation of these passages. 

As illustrated in Fig. 2d, a hardenable fluidic sealing material 375 may then 
be injected through the apparatus 300 through the passages 310, 320 and 345 into 
the annulus between the apparatus and the wellbore 10. In this manner, an annular 
barrier to fluid migration into and out of the wellbore 10 may be formed around the 
radially expanded expansion cone launcher 335 and expandable tubular member 
355. The hardenable fluidic sealing material may include, for example, a cement 
mixture. In several alternative embodiments, the injection of the hardenable fluidic 
scaling material 375 may be omitted, hi several alternative embodiments, the 
hardenable fluidic sealing material 375 is compressible, before, during and/or after, 
the curing process. 

As illustrated in Fig. 2e, a non-hardenable fluidic material 380 may then be 
injected into the apparatus flnrough the passages 310 and 320. A ball plug 385, or 
other similar device, may then be injected with the fluidic material 380 to thCTcby 
seal ofTthe passage 345. In this manner, the region 350 may be pressurized by the 
continued injection of the fluidic material 380 into the apparatus 300. 

As illustrated in Fig. 2f, the continued injection of the fluidic material 380 
into the ^paratus 300 causes the expansion cone laimcher 335 to be plastically 
deformed and radially expanded off of tfie over-expansion insert 330. In this 
manner, the expansion cone 3 1 5 is displaced relative to the c>q)ansion cone launcher 
335 and expandable tubidar member 355 m the axial direction. 

Once the radial expansion process has progressed beyond the ovo'-expansion 
insert 330, Ae radial expansion of flie expansion ccme launcher 335 and expandable 
tubular member 355 is provided solely by the outer conical surfece 325 of the 
e}q>ansioh cone 315. Note that the amount of radial expansion provided by the outer 
conical surface 325 of expansion cone 315 is less than the amount of radial 
expansion provided by the combination of tiie over-expansion insert 330 and the 
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expansion cone 3 1 5. In this manner, as illustrated in Fig. 2g, a recess 390 is formed 
in the radially expanded tubular member 355. 

In several alternative embodiments, the over-expansion insert 330 is removed* 
from the recess 390 by falling out and/or removal using a conventional retrieval tool. 
In an alternative embodiment, the resilient force provided by the resilient members 
331a, 331b, 331c, and 331d cause the insert 330 to collapse in the radial direction 
and thereby fall out of the recess 390. In an alternative embodiment, as illustrated in 
Fig. 4, one or more resilient hooks 395a and 395b are coupled to the bottom of the 
expansion cone 3 1 5 for retrieving the over-expansion insert 330 during or after the 
conq)letion of the radial expansion process.- 

After convicting the plastic deformation and radial ejtpansion of the tubular 
member 355, the hardenable fluidic sealing material is allowed to cure to thereby 
form an annular body .400 that provides a barrier to fluid flow into or out of the 
wellbore lb. 

Referring to Fig. 2h, the shoe 340 may then removed by drilling out the shoe 
using a conventional drilling device. A new section of the wellbore 10 may also be 
drilled out in order to permit additional expandable tubular members to be coupled 
to the bottom portion of the plastically deformed and radially expanded tubular 
member 355. 

Referring to Fig. 2i, a tubular member 405 may then be plastically deformed 
and radially expanded using any number of conventional methods of radially 
expanding a tubular member. In a preferred embodiment, the upper portion of the 
radially expanded tubular member 405 overl^s with and mates with the recessed 
portion 390 of the tubular member 355. In a preferred embodiment, one or more 
sealing members 410 are coupled to the exterior surface of the upper portion of the 
tubular member 405. In a preferred embodiment, the sealing membeis 410 seal the 
interface between the upper portion of the tubular member 405 and the recessed 
portion 390 ofthe tubular member 355. In several alternative embodiments, the 
sealing members 410 may include elastomeric elements and/or metallic elements 
and/or composite elements. In several alternative embodiments, one or more 
anchoring elements may substituted for, or used in addition to, the sealing members 
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410. In a preferred embodiment, an annular body 4 1 5 of a hardenable fluidic sealing 
material is also formed around the tubular member 405"using one or more 
conventional methods. 

In a preferred embodiment, the tubular member 405 is plastically deformed 
5 and radially expanded, and the annular body 4 1 5 is formed using one or more of the 
apparatus and methods disclosed in the following: (I) U.S. patent application serial 
no. 09/454,139, attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) US. patent 
application serial no: 09/510,913, attorney docket no. 25791.7.02, filed on 
2/23/2000. (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
10 25791 .8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
' attorney docket no. 25791.9.02, filed on .1 1/15/1999, (5) U.S. patent application 
serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 
2/24/2000, (7) U.S. patent application serial no. 09/5 1 1 ,94 1 , attorney docket no. 
15 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCX 
patent application serial no. PCT/USOO/18635, attorney docket no. 2579125.02, 
filed on 7/9/2000. (1 1) U.S. provisional patent application serial no, 60/162,671. 
20 attorney docket no. 25791.27, filed on 1 1/1/1999. (12) U.S. provisional patent 

application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. . 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent plication serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (| 5) U.S. 
25 provisibnal patent application serial no. 60/1 59,033, attorney dodcet no. 25791 37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 

. attomey dodcet no. 25791.38, filed on 6/19/2000. (17) U.S. 

iTOvisional patcait application smal no. 60/165,228, attomey docket no. 25791.39, 
filed on 1 1/12/1999. (18) U.S. provisional patent application serial no. 

30 ' attorney docket no. 25791.45, filed on 7/28/2000. (19) U.S. 

provisional patent application serial no. , attomey docket no. 
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25791 .46. filed on 7/28/2000, and (20) U.S. "provisional patent application serial no. 

, attorney docket no. 25791.47, filed on 9/18/2000. tbe disclosures 

of which are incoiporated herein by refi^ence. 

In m alternative embodiment, the annular body 415 may be omitted In 
several alternative embodiments, the annular body 415 may be radially conqjressed 
before! during and/or after curing. 

RcfeiTing to Fig. 2j, an expansion cone 420 may then be driven in a 
downward direction by fluid pressure and/or by a support membw 425 to plastically 
defrnn and radially expand the tubular member 405 such that flie interior diameter 
of the tubular members 355 and 405 are substantially equal. In this manner, as 
illustrated in Fig. 2k, a mono-diametei- wellbore casing may be formed. ti a 
preferred embodiment, during the displacement of the expansion cone 420 in the 
downward direction, fluidic materials displaced by the expansion cone are conveyed 
out of the wellbore by an intmial passage 425a defined within the supp6rt member 
• 425. 

Referring to Figs 5a-5b, in an alternative embodiment, a tubular member 500 
having a shoe 505 may be plastically deformed and radially expanded and thereby 
coupled to the preexisting section of wellbore casing 15 using any number of 
conventional methods. An annular body of a fluidic sealing material 510 may also 
be formed around the tubular member 500 using any number of conventional 
methods. In a preferred embodiment, the tubular member 500 is plastically 
deformed and radially expanded and the annular body 510 is formed using one or 
more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no, 09/454,139, attorney docket no. 25791.03.02, filed 
on 12/3/1999, (2) U.S. patent appHcatiori serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791. 11.02, filed on 
3/10/2000, (6) U.S. patent application serial no, 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) US. patent application serial no. 09/51 1,941 , 
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attorney docket no. 25791,16.02, filed on 2/24/2000, (8) US. patent appUcation ' 
serial no. 09/588.946, attorney docket na 25791 .17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791 .23.02, filed on • 
4/26)^000, (10) PCT patent application serial no. PCT/USOO/1 8635, attorney docket 
5 no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent application serial 
no. 60/162,671, attorney docket no. 25791.27; filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney dodcet no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
10 application serial no. 60/159,039, attorney docket no. 25791.36, filedon 10/12/1999, 
(15) U.S. provisional patent application serial no. 60/159,033, attorney docket nd. 
25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. . 

' : : attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. . 

provisional patent application serial no. 60/165,228, attorney docket no. 2579 1;39, 
15 filed on 1 1/12/1999, (IB) U.S. provisional patent application serial no. 

. f attorney docket no. 25791 .45, filed on 7/28/2000, (19) U.S. 

provisional patent application serial no. ^ , attorney docket no. ' ' 

25791,46, filed on 7/28/2000, and (20) U.S. provisional patent application serial no. 

: attorney docket no. 25791.47, filed on 9/18/2000, the disclosures 

20 ofwhich are incorporated herein by refCToice. 

In several alternative embodiments, the annular body 510 may be omitted or 
may be conqmssible before, during, or after curing. 

Referring to Figs. 5c and Sd, a conventional inflatable bladder 515 mayAen 
be positioned within the tubular member 500 and inflated to a sitfBcient operating - 
25 pressure to plastically deform and radially expand a portion of the tubular menier 
to thereby form a recess 520 in the tubular member. 

Referring to Figs. 5e and 5f; flie inflatable bladder 515 may then be removed 
and the shoe 505 drilled put using a conventional drilling device. 

Referring to Fig. 5g, an additional tubular member 525 may then be - 
30 plastically deformed and radially expanded in a conventional manner and/or by 
using one or more of the methods and ^iparatus described above in order to form a 
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mono-diameter wellbore casing: Before, during or after the radial expansion of the 
tubular member 525,. an annular body 530 of a fluidic sealing material may be 
formed around the tubular member in a conventional manner and/or by using one or 
more of the methods and apparatus described above. 

In several alternative embodiments, the inflatable bladder 515 may be 
coiq)led to the bottom of an expansion cone in order to pcmiX Ae over-expansion 
process to be performed during the radial expansion process inqjlemented using the 
expansion cmc. 

Referring to Figs 6a-6b, in an alternative embodiment, 9 tubular member 600 
having a shoe 605 may be plastically deformed and radially expanded and thereby 
coupled to the preexisting section of wellbore casing 15 using any number of 
conventional methods. An annular body of a fluidic sealing material 610 may also 
be formed around the tubular member 600 using any number of conventional 
methods. In a preferred embodiment, the tubular member 600 is plastically 
deformed and radially expanded and the annular body 610 is formed using one or 
more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no. 09/454,139. attorney docket no. 25791,03.02, filed 
on 12/3/1999, (2) U.S. patent application serial ho. 09/510,913, attorney docket no. 
2579 1 .7,02, fried on 2/23/2000, (3) U.S. patent application serial no. 09/502^50, 
attorney docket no. 25791,8,02, filed on 2/10/2000, (4) U.S. patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed on 
3/1072000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent qjplication serial no. 09/51 1,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent qjplication 
serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, (10) per patent application serial no.>CT/US00/18635, attorney docket 
no, 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application serial 
no. 60/162,671, attorney docket no. 25791.27, filed on 1 i/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
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filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, 
(15) U.S. provisional patent application serial no. 60/159,033, attorney docket no. 
5 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 

^ attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 

provisional patent application soial no. 60/165,228, attorney docket no. 25791.39, 
filed on 1 l/12/1999i (18) U.S. provisional patent application serial no. 

- attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. 

provisional patent application serial no. • attorney docket no. 

.25791.46, filed on 7/28/2000, and (20) U.S. provisional patent application serial no. 

— : . attorney docket no. 25791,47, filed on 9/18/2000, the disclosures 

of which are incorporated herein by reference. 

In several alternative embodiments, die annular body 6 1 0 may be omitted or 
• may be compressible before, during, or after curing. 

Rcforring to Figs. 6c and 6d, a conventional roller expansion device 615 may 
then be positioned within the tubular member 600 and operated in a conventional 
manner apply a radial/orce to the interior surface of the tubular member 600 to 
plastically deform and radially expand a portion of the tubular member to thereby 
form a rece^ 620 in the tubular member. As will be recognized by persons having 
ordinary skill in the art, a roller expansion device typically utilizes one or more 
rollers that, through rotation of the device, apply a radial force to Oie interior 
surfaces of a tubular membar. fo several alternative embodimaits, the roller 
©qjansion device 615 may include eccentric roUos sue* as, for example, as 
disclosed in U-S. Pat Nos. 5,014,779 and 5,083,608, the disclosures of which are 
incotporated herein by reference. 

Referring to Figs. 6d and 6e, the roller expansion device 615 may then be 
removed and the shoe 605 drilled out using a convraitional drilling device. 

Referring to Fig. 6f,. an additional tubular member 625 may then be 
plastically deformed and radially expanded in a conventional manner and/w by 
using one or more of the meAods and apparatus described above in order to form a 
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mono^ameter wellbore casing. Before, during or after the radial expansion of the 
tubular member 625, an annular body 630 of a fluidic sealing material may be 
fomied around the tubular member in a conventional manner and/or by using one oi 
more of the methods and ^aratus described above. 

in several alternative embodiments, the roller expansion device 615 may be 
coupled to the bottom of an expaiision cone in order to permit the over-expansion 
process to be performed during die radial expansion process in^ilcm^ited using the 
expansion cone. 

RefOTing initially to Fig. 7a, a wellbore 10 includes a preexisting wellbore 
casing 15. The wellbore 10 may be oriented in any orientation from the vertical to 
the horizontal. The preexisting wellbore casing 15 may be coiq>led to the upper 
portion of the wellbore 10 using any number of conventional methods. In a 
preferred embodiment, the wellbore casing 1 5 is coupled to the upper portion of thp 
wellbore 1 0 using one or more of the methods and apparatus disclosed in one or 
more of the following: (1) U.S. patent application serial no. 09/454,139, attorney 
docket no, 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/5 10.9 13, attorney docket no. 25791 .7.02, filed on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no, 25791.8.02, filed on 
2/10/2000^ (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent plication serial no. 09/51 1 ,941, attorney docket no. 25791.16.02, filed on. 
.2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17,02, filed on 6/7/2000, (9) U.S. patent ^plication serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/USOO/18635, attorney docket no. 2579L25.02, filed on 7/9/2000, 
(1 1) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 
25791.27. filed on l 1/1/1999, (12) US. provisional patent appUcation serial no. 
60/1 54,047, attorney docket no. 25791 .29, filed on 9/16/1999, (13) U.S. provisional 
patent appUcation serial no. 60/159,082, attorney docket no. 25791.34, filed on 
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10/12/1999, (14) U.S. provisional patent application serial no. 60/15.9,039, atttaney 
docket no. 25791.36, filed on 10/12/1999, (f5) U.S. provisional patent application 
serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. , attorney docket no. 

5 25791.38,filedon6/19/200p,(17)U.S.provisionalpatentapplicationscrialno. 

60/165,228, attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. 

provisional patent application serial no. , attorney docket no. 

25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial no. 

— , attorney docket no. 25791.46, filed on 7/28/2000, and (20) U.S. . 

) provisional patent application serial no. , attorney docket no. 

25791.47. filed on 9/18/2000, the disclosures of which are incorporated herein by 

reference. More generally, the preexisting wellbore casing 1 5 may be coupled to 

another preexisting wellbore casing and/or may include one or more concentrically 

positioned tubular members. 

Refening to Fig. 7b, an apparatus 700 for radially expanding a tubular 
member may then be positioned within the wellbore 1 0. The a^jparatus 700 includes 
a tubular support member 705 defining a passage 71 0 for conveying fluidic 
materials. An expansion cone 715 defining a passage 720 and having an outer 
conical surfece 725 for radially expanding tubular members is coupled to an end of 
die tubular siq>pott member 705. 

An expansion cone laundier 735 is movably coupled to and supported by the 
expansion cone 715. The expansion cone launcher 735 includes an upper portion 
735a having an upper outer diameter, an intennediate portion 735b that mates with 
the expansion cone 715, and a lower portion 735c having a lower outer diameter.. 
The lower outer diameter is greater than the upper outer diameter. The expansion 
cone launcher 735 fiirther includes a recessed portion 735d having an outer diameter 
that is less than the lower outer diameter. 

A shoe 740 defining a valveable passage 745 is coupled to the loww portion 
of the expansion cone launcher 735. In a preferred embodiment, the valveable 
passage 745 may be controllably closed in order to fluidicly isolate a region 750 
below the expansion cone 715 and bounded by flie lower portion 735c of the - 
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expansion cone launcher 735 and the shoe 740 from the region outside of the 
apparatus 700. 

An expandable tubular member 755 is coupled to die vpper portimj 735a of 
the expansion cone launcher 735. One or more sealing membens 760a and 760b 
5 may be coupled to the exterior of the Upper portion of the expandable tubular 
membor 755. In several altematiYe embodiments, the sealing members 760a and 
760b may include elastomeric elements and/or metalHc elements and/or con^wsite 
elements. In several alternative embodiments, one or more anchoring elements may 
substituted for. or used in addition to, fte sealing membere 760a and 760b. 
10 hi a iffefwred embodiment, tiie support member 705, the expansion cone 715, 

the expansion cone launcher 735. the shoe 740, and the expandable tubular mehiber 
755 are provided substantially as disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/5 10.913, attorney docket no. 
15 2579 1 .7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502350. 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent applic^on serial 
no. 09/440.338, attorney docket no. 25791.9.02, filed on 1 1/15/1999. (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
serial no. 09/588.946, attorney docket no. 25791 .1 7.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, (10) PCT patent application serial no. PCT/USOO/1 8635, attorney docket 
no. 25791-25.02. filed en 7/9/2000. (1 1) U.S. provisional patent s^pUcation serial 
no. 60/162,671. attorney dodcet no. 25791.27. filed on 1 1/1/1999. (12) U.S. 
provisional patent plication SCTial no. 60/154,047, attorney docket no. 25791.29. 
. filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, 
attorney docket no. 25791 J4, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36. filed on 10/12/1999, 
(15) U.S. provisional patoit q)plication serial no. 60/159,033, attorney docket no. 
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2579137, filed on 10/12/1999, (16) U.S. provisional patent application serial no. ' 

'. attorney docket no. 25791 .38, filed on 6/19/2000, (1 7) U.S. 

provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, 
filed on 1 1/12/1999, (18) U.S. provisional patent ^plication serial no. 

> attorney docket no. 2579 1 .45, filed on 7/28/2000, (19) U.S. 

provisional patent application serial no. . attorney docket no. 

25791.46. filed on 7/28/2000, and (20) U.S. provisional patent application serial no. 

_. attorney docket no. 2579 1 .47, filed on 9/1 8/2000, the disclosures 

of Mliich are incorporated herein by reference. 

As aiustrated in Fig. 7b, in a preferred embodiment, during placement of the 
^paratus 700 within the wellbore 10, fluidic materials 765 within die wellbore 10 
are conveyed through the apparatus 700 through the passages 71 0, 720 and 745 to a 
location above the apparatus 700. In this manner, surge pressures during placemeat 
of the ^paratus 700 within the wellbore 10 are reduced. In a preferred embodiment, 
the apparatus 700 is initially positioned within the wellbore 10 such that the top 
portion of the tubular member 755 overlaps widi the preexisting casing 15. In this 
manner, the upper portion of the expandable tubular member 755 may be radially 
expanded into contact with and coupled to flie preexisting casing 1 5. As will be 
recognized by persons having ordinaiy skill in the art, Ae precise initial position of 
the expandable tubular member 755 will vary as a fiinction of the amount of radial 
expansion, the amount of axial shrinkage during radial expansion, and the material 
properties of the expandable tubular member. 

As illustrated in Fig. 7c, a fluidic material 770 may then be injected through 
Ac apparatus 700 flirou^ die passages 710, 720, and 745 in order to testflie proper 
operaticm of &ese passages. 

As illustrated in Fig. 7d, a hardenable fluidic sealing material 775 may then 
be injected through flie ^paratus 700 through the passages 710, 720 and 745 into 
the annulus between flie apparatus and the weDbore 10. In this manner, an aimular 
barrier to fluid migration into and out of the wellbore 10 may be formed around the 
radially expanded expansion cone launcher 735 and expandable tubular member 
755. The hardenable fluidic sealing material may include, for exanple, a cement 
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mixture. In several alternative «»nbodiments. the injection of the hardenable fluidic 
sealing material 775 may be omitted. In several alternative embodiments, the 
hardenable fluidic sealing material 775 is compressible, before, during and/or after, 
the curing process. 

5 As iUustrated in Fig. 7e, a n<m-hardenablc fluidic material 780 may thai be 

injected into the apparatus through the passages 710 and 720. A ball plug 785, or 
other similar device, may then be injected witii the fluidic material 780 to thereby 
seal ofiFthe passage 745. b this maimer, the region 750 may be pressurized by the 
contiiiued injection of the fluidic material 780 into the apparatus 700. 

10 As illustrated in Figs. 7fand7g, die continued injection oiFthe fluidic 

material 780 into the apparatus 700 causes the expansion cone launcher 735 and 
expandable tubular member 755 to be plastically deformed and radiaUy expanded 
off of the expansion cone 715. The resulting structure includes a lip 790. 

After completing the plastic deformation and radial expansion of the tubular 

15 member 755, die hardenable fluidic sealing material is allowed to cure to thereby 
form an annular body 795 that provides a bairier to fluid flow into or out of die 
wellbore 10. 

Referring to Fig. 7h, the shoe 740 may dien removed by drilling out the shoe 
using a conventional drilling device. A new section of the wellbore 10 may also be 
20 drilled out in order to permit additional expandable tubular membcis to be coupled 
to the bottom portion of the plastically deformed and radially expanded tubular 
member 755. 

Referring to Fig. 7i, an additional tubular member 800 may then be 
plastically deformed and radiaUy expanded in a conventional manner and/or by 
using one or more of the methods and ^apparaftis described above in order to form a 
mono^liameter wellbore casing. Before, during or after the radial expansion of the 
tubular member 800, an annular body 805 of a fluidic sealing material may be 
•formed around the tubular member in a conventional manner and/or by using one or 
more of the methods and apparatus described above. In a preferred embodiment, the 
lip 790 faciUtates the coupling of the tubular member 800 to the tubular member 755 
by providing a region on whicA the tubular member 800 may be easily coiqjied onto. 
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Referring to Fig. 8,a, in an alternative embodiment, a wellbore 1 0 includes a 
preexisting section of wellbore casing 15 and 900. The wellbore casing 900 
includes sealing inembers 905a and 905b and a recess 910. An annular body 915 of 
a fluidic sealing material may also be provided around the casing 900. The casing 
5 900 and annular body 915 may be provided using any number of conventional 
methods, the methods described above, and/or using one or more of the methods 
disclosed in the following: (Ij U.S. patent application serial no. 09/454,139. attorney 
. docket no. 25791.03:02, fUed on 12/3/1999. (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent 
10 plication serial no. 09/502,350, attorney docket no. 25791 .8.02. filed on 

2/10/2000, (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docketno. 25791.11.02. filed on 3/10/2000, (6) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
15 patent application serial no. 09/5 11,94 l,^mey docket no. 25791.16.02, filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney dtwsket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent application 
serial no. PCT/USOO/18635, attorney docket no. 25791 .25.02, filed on 7/9/2000, 
20 (11) U.S. Fovisional patent application saial no. 60/162,671, attorney docketno. 
25791.27, filed on 1 1/1/1999, (12) U.S. provisional patent appUcation serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent appUcation serial no. 60/159,082, attorney docket no. 25791 34, filed on 
10/12/1999. (14) U.S. provisional patent qiplication serial no. 60/159,039, attorney 
>5 docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent appUcation 
serial no, 6(yi59,033, attorney dodcet no. 25791 J7, filed on 10/12/1999, (16) U.S. 

provisional iMtent application serial no. , attorney docket no. 

.". 25791.38, filed on 6/19/2Ci00, (17) U.S. provisional patent application serial no.. 
60/165,228, attorney docket no..25791.39, filed on 1 1/12/1999, (18) U.S. 

0 provisional patent application serial no. , attorney docket no. 

25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
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, attorney docket no. 25791 .46, filed on l/imOOO, and (20) U.S. 

provisional patent appHoitioii serial no. , attorney docket no. - 

25791.47, filed on 9/18/2000, the disclosures of which arc incorporated herein 
reference. 

Referring to Fig. 8b, an apparatus 1000 for radially expanding a tubular 
member is then positioned within the wellbore 10 diat includes a tubular support 
. member 1005 that defines a passage 1010 for conveying fluidic materials. A 
hydraulic locking device 1015 that defines a passage 1020 for conveying fluidic 
materials that is fluidicly coupled to the passage 1010. The locking device 1015 
fiirther includes inlet passages, 1 020a and 1 020b, actuating chambers, 1 025a and 
1025b, and locking members, 1030a and 1030b. During op^ation, the injection of 
fluidic materials into the actuating chambers, 1025a and 1025b, causes the locking 
members, 1030a and J036b, to be displaced outwardly in the radial. direction. In this 
manner, the locking device 1015 may be controUably coupled to a tubular member 
to thereby maintain the tubular member in a substantially stationary position. As 
will be recognized by persons having ordinary skiU in the art, die operating 
pressure? and physical shape of the inlet passages 1020, actuating chambers 1025, 
and locking members 1 030 will detennine the maximum amount of holding force 
provided by the locking device 1015. In several alternative embodiments, fluidic 
materials may be injected into the locking device 1015 using a dedicated fluid 
passage in order to provide precise control of the locking device. In several 
alternative embodiments, the locking device 1015 may be omitted and the tubular 
support member 1005 coupled direcdy to the tubular support meniber 1035. 

One end of a tubular support member 1035 that defines a passage 1040 is 
coupled to the locking device 1015. The passage 1040 is fluidicly coupled to the 
passage 1020; An expansion cone 1045 that defines a passage 1050 and includes an 
outer conical surface 1055 is coupled to another end of the tubular support member 
1035. An expansion cone launcher 1060 is movably coupled to and supported by 
the expansion cone 1045. The expansion cone launcher 1060 includes an upper 
portion 1060a having an upper outside diameter, an intermediate portion 1060b that 
mates with the expansion cone 1 045, and a lower portion 1 060c having a lower 
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outside diameter. The lower outside diameter is greater than the upp^ outside 
diameter. 

A shoe 1065 that defines a valveable passage 1070 is coupled to the lower 
portion 1060c of the expansion cone launcher 1060. In this manner, a region 107S 
below the eiqiansion cone 1045 and bounded by the expansion cone launcher 1 060 
and die shoe 1065 may be pressurized and fluidicly isolated from die annular region 
betwe^ the apparatus 1 000 and the wellbore 1 0, 

An expandable tubular member 1 080 is coupled to the upper portion of die 
expansion cone launcher 1060. In several alternative CTibodiments, one or more 
seahng members are coupled to the exterior of the upper portion of the expandable 
tubular member 1080. In several alternative embodiments, the sealing members 
may include elastomeric elements and/or metaUic elements and/or conposite 
elements. In several alternative embodiments, one or more anchoring elements may 
substituted for, or used in addition to, the sealing members. 

An expansion cone 1085 defining a passage 1 090 for receiving the tubular 
support member 1005 includes an outer conical surface 1095. A tubular support 
member 1 100 defining a passage 1 105 for receiving the tubular support member 
1005 is coupled to the bottom of the expansion cone 1085 for supporting and 
actuating the expansion cone. 

In a preferred embodiment, the support members 1005 and 1035, the 
expansion cone 1045, the expansion cone launcher 1060, the shoe 1065, and the 
expandable tubular member 1080 are provided substantially as disclosed in one or. 
more of the following: (1) U.S. patent implication serial no. 09/454,139, attorney 
docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000, (4) U.S. patent application serial no. 09/440338, attorney docket no. 
• 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application 
serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. 
patent appUcation serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 
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2/24/iOOO, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent application 
" - serial no. PCr/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, 
5 (M) U S. provisional patent application serial no. 60/162,671, attorney docket no. 
25791.27, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attohiey.docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159,082, attbmey docket no. 25791 .34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159.039, attorney 
10 docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent appHcation 
serialno. 60/159,033, attorney dodcet no. 25791.37, filed on 10/12/1999, (16) U.S. 

provisional patent application serial no. attorney docket no. 

25791 J8, filed on 6/19/2000. (17) U.S. provisional patent.application serial no. 
60/165,228, attorney dodcet no. 25791.39, filed on 1 1/12/1999, (18) U.S. 

15 provisional patent application serial no. , attorney docket no. 

25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 

_, attorney dockrt no. 2579 1 .46, filed on 7/28/2000, and (20) U.S. 

provisional patait appUcation serial no. , attorney docket no. 

25791.47, filed on 9/18/2000, the. disclosures of whidi are incorporated heran by 
20 reference. 

As illustrated in Fig. 8b, in a preferred embodiment, during placement of the 
apparatus 1 000 within thevrellbore 10, fluidic materials 1 1 10 within the wellboits 10 
are conveyed through the apparatus 1000 flirough the passages 1010, 1020, 1040 and 
1070 to a location above the apparatus 1000. In this manner, surge pressures during 

25 placement of the apparatus 1 000 within the wellbore 10 are reduced. In a preferred 
embodiment, tiie apparatus 1000 is initially positioned wilhm the wcUbore 10 such 
that the top portion of tfie tubular member 1080 overlaps with flie recess 910 of the 
preexisting casing 900. In this manner, the upper portion of the expandable tubular 
member 1080 may be radially expanded into contact with and coi)qjled to the recess 

30 910 ofthepreexisting casing 900. 
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As illustrated in Fig. 8c, a fluidic material 1115 niay then be injected throu^ 
the apparatus 1000 through the passages 1010, 1020. 1040, and 1070 in order to test 
the proper operation of these passages. 

As illustrated in Fig. 8d, a hardenable fluidic sealing niaterial 1 120 may then 
be injected through the apparatus 1000 througji Ae passages 1010, 1020, 1040, and 
1 070 into the annulus between the apparatus and the weUbore 1 0. In this manner, an 
annular barrier to fluid migration into and out of the wellbore 10 may be fonned 
around the radially expanded expansion cone launcher 1060 and expandable tubular 
member 1080. The hardenable fluidic sealing material may include, for exan^le, a 
cement mixture. In several alternative embodiments, the injection of the hardenable 
fluidic sealing material 1 120 may be omitted. In several alternative embodiments, 
the hardenable fluidic sealing material 1 120 is compressible, before, during and/or 
after, the curing process. 

As illustrated in Fig. 8e, a non-hardenable fluidic material 1 125 may then be 
injected into the apparatus 1000 through the passages 1010, i020 and 1040. A ball • 
plug 1 130, or other similar device, may then be injected with the fluidic material 
1 125 to thereby seal off the passage 1070. In this manner, the region 1075 may be 
pressurized by the continued injection of the fluidic material 1 125 into the apparatus 
1000. Furthermore, in this manner, the actuating chambers, 1025a and 1025b, of the 
locking device 1015 may be pressurized. In this manner, the tubular member 1 080 
. may be held in a substantially stationary position by the locking device 1015. 

As illustrated in Fig. 8f, the expansion cone 1085 may then be actuated in the 
downward direction by a direct plication of axial force using the si^port member 
1 100 and/or through the application of fluid force. The axial diqjlacement of the 
expansion cone 1085 may plastically defiirm and radially expand the upper portion 
of the expandable tubular member 1080. In Ais manner, the upper portion of flie 
e)q)andable tubular member 1080 may be precisely coi^led to the recess 910 of the 
preexisting casing 900. 

During the downward actuation of the expansioh cohe 1 085, the locking 
member 1015 preferably prevents axial displacement of the tubular member 1080: 
In a preferred embodiment, the locking member 1015 is positioned proximate the 
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upper portion of the tubular member 1080 in order to prevent buckling of the tubular 
member 1080 during the radial expansion of the upper portion of the tubular 
member. In an alternative embodiment, the locking member 1015 is omitted and the 
interference between the intermediate portion 1060b of the expansion cone launcher 
5 1 060 and the expansion cone 1 045 prevents the axial displacement of the tubular 
mendber 1080 during the radial expansion of the upper porticm of the tubular 
' member. 

As illustrated in Fig. 8g, flie expansion cone 1085 and 1 100 may then be 
raised out of the wellbore 10. 

As illustrated in Fig. 8h, the continued injection of the iluidic material 1 125 
into the apparatus 1000 may then cause the expansion cone launcher 1060 and the 
expandable tubular member 1080 to be plastically deformed and radially expanded 
off of the expansion cone 1045. In this manner, the expansion cone 1045 is 
displaced relative to the expansion cone launcher 1 060 and e)q)andaUe tubular 
member 1080 in the axial direction. In a preferred enabodimrat, die axial forces 
created during the radial expansion process are greater flian the axial forces 
generated by the locking device 1015. As will be recognized by persons having 
ordinary skill in the art, the precise relationship between these axial forces will vary 
as a fimction of the operating characteristics of the loddng device 1 01 5 and the 
metallurgical properties of the expansion cone launcher 1060 and expandable 
tubular 1080. In an alternative embodiment, the operating pressures of the actuating 
chambers, lQ25a and 1025b, and the region 1075 are separately controllable by 
providing separate and dedicated fluid passages for pressurizing each. 

As illustrated in Fig. 8ij after convicting the plastic deformation and radial 
expansion of the tubular member 1080, the hardenable fluidic sealing material is 
allowed to cure to thereby form an annular body 1 130 that provides a barrier to fluid 
flow into or out of the weIIb<Me 10. The shoe 1065 may then removed by drilling 
out the shoe using a conventional drilling device. A new section of the wellbore 10 
may also be drilled out in order to permit additional expandable tubular members to 
be coupled to the bottom portion of the plastically deformed and radially expanded 
tubular member 1 080. 
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In an alternative embcKiiment, the annular body 1 130 may be In 
several alternative embodiments, Ae annular body 1 130 may be radially compressed 
before, during and/or after curing. 

Refeuing to Fig. 8j, the tubular member 1080 may be radially expanded 
again using one or more of the methods described above to provide an mono- 
diameter wellbore casing. 

Referring to Fig. 9a, a wellbore 1200 includes an upper preexisting casing 
1205 and a lower preexisting casing 1210. The casings, 1205 and 1210, may further 
include outer annular layers of fluidic sealing materials such as, for example, 
cement The ends of the casings, 1205 and 1210, are separated by a gap 1215. 

Referring to Fig. 9b, a tubular member 1220 may then be coupled to the 
opposing ends of the casings, 1205 and 1210, to thereby bridge the gap 1215. In a 
preferred embodiment, the tubular member 1220 is coupled to the opposing ends of 
the casings, 1 205 and 1 2 1 0, by plastically deforming and radially expanding the 
• tubular member 1220 using one or more of the methods and apparatus described and 
referenced above. 

Referring to Fig. 9c, a radial expansion device 1225 may then be positioned 
.within the tubular member 1220. In a preferred embodiment, the length of the radial 
expansion device 1225 is greater than or equal to the axial length of the tubular 
member 1220. In several alternative embodiments, the radial expansion device 1225 
may be any number of conventional radial expansion devices such as, for example, 
e^ansion cones actuated by hydraulic and/or direct axial force, roller expansion 
devices, and/or expmdabl^ hydraulic bladders. 

Refening to Figs. 9d and 9e, after actuation and subsequent de-actuation and 
removal of the radial expansion device 1225, the inside diameters of the casings, 
1205 and 1210, are substantially equal to the inside diameto" of the tubular member 
1220. In this manner, a mono-diameter wellbore casing may be formed 

Referring to Fig. 10, a wellbore 1300 includes an outer tubular member 1305 
and an inner tubular member 1310. In a preferred embodiment, the tubular 
members, .1305 arid 1310, are plastically deformed and radially expanded using one 
or more of the methods and ^aratus described and referenced above. In this 
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manner; a wellbore casing may be provided whose burst and collapse strength may 
be precisely controlled by varying the number, thickness, and/or material properties 
of the tubular members, 1305 and 1310. 

Referring to Fig. 1 l a, a wellbore 1400 includes a casing 1405 that is coupled 
to a preexisting casing 1410, In a preferred embodiment, one or more sealing 
members 1415 are coupled to the exterior of the upper portion of the tubular 
member 1405 in order to optimally seal the interface between the tubular member 
1405 and the preexisting casing 1410. In a preferred embodiment, the tubular 
member 1405 is plastically deformed and radially expanded using conventional . 
methods and/or one or more of the methods and apparatus described and refCTcnccd 
above. In an exemplary embodiment, the outside diameter of the tubulannember 
1405 prior to the radial expansion process is ODo, the wall thickness of the tubular 
member 1405 prior to the radial expansion process is to, the outside diameter of the 
tubular member following the radial expansion process is ODi, and the wall 
thickness of the tubular member following fte radial expansion process is t|. 

Referring to Fig. 1 lb, a tubular member 1420 may then be coupled to the 
lower portion of the tubular member 1405 by plastically deforming and radially 
expanding the tubular miember 1420 using conventional methods and/or one or more 
of the methods and apparatus described and referenced above. In a preferred 
embodiment, the exterior surface of the upper portion of the tubular member 1420 
includes one or more sealing members for sealing the interface between the tubular 
member 1 420 and the tubular member 1405. 

Referring to Fig. I Ic, lower portion of the tubular member 1405 and flie 
tubular member 1 420 may be radially expanded again to provide a mono^^iiameter 
wellbore casing. The additional radial expansion may be provided using 
convqitional methods and/or one or more of the metiiods and apparatus desoibed 
and referenced above. In an exentplary embodiment, the outside diameter and wall 
thickness of the lower portion of the tubular member 1405 after the additional radial 
expansion process are OD2 andt2. 

The radial expansion process of Figs, 1 lb-1 Ic can then be repeated to 
provide a moho-diameter wellbore casing of virtually unlimited length. 
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In several alternative embodiments, the ordering of flie radial expansions of 
die tubular membas, 1405 and 1420, may be changfcd. For exaixQ)le, the first 
tubular member 1405 may be plastically deformed and radially expanded to provide 
a lower portion having Ifae outside diameter ODj and the remaining portion having 
the outside diameter OD,. The tubular member 1420 may fhea be plastically 
deformed and radially expanded one or more times until flie inside diameters of the 
tubular members, 1405 and 1420, are substantially equal. The plastic deformations 
and radial expansions of the tubular members, 1405 and 1420, may be provided 
using conventional methods and/or one or more of the mefliods and apparatus 
described and referenced above. 

In* an exen5)lary embodiment, the total expansion strain E of the tubular 
member 1405 may be expressed by the following equation: 

£ = (oZ),r£)£)o)/OZ)o (1) 
where ODq = ori^al outside diameter; 

OD, = outside diameter after 1* radial expansion; and 
OD2 = outside diameter after 2"** radial expansion. 
Furthermore, in an exenqjlary embodiment, where: (1) tiie exterior surface of 
the upper portion of the tubular member 1420 includes sealing members, and (2) the 
radial spacing between the tubular rnember 1405 and the wellbore 1400 prior to the 
first radial expansion is equal to d, the outside diametere, OD, and OD2, of flie 
tubular member 1405 following tiie first and second radial expansions may be 
expressed as: ' 

, OD, = OZ>o + 2^/ + 2/i (2) 
OD,:-OD^^2R'^2t^ (3) 

where ODo = the original outside diameter of flic tubular 

member 1405; 

0D| = the outside diameter of the tubular member 

1405 following the first radial expansion; 

OD2 = the outside diameter of the tubular member 

1405 following the second radial expansion; 
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d = the radial spacing between the tubular 

member 1 405 and the wellbore prior to the first 
radial e?q>ansion; 
^1 = the wa]| thickness of the tubular member 

1405 after the first radial expansion; 
^2 = thewallthicfcnessof the tubular member 

1405 after the second radial expansion; and 
R • = the thickness ofsealing member provided on 

the exterior surface of the tubular member 1 420. 
Furthermore, in an exenplary embodiment, for d approximately equal to 0.25 
inches and R approximately equal to 0.1 inches, equation (1) can be approximated 
as: 

£=:(o.r+3.7/o)/Oi)o (4) . 

^^^^ .to . = the original wall fliickness of the tubular 

''5 member 1405.. 

In an exemplary embodiment, the total expansion strain of the tubular 
member 1405 should be less than or equal to 0.3 in order to maximize the burst and 
collapse strength of the expandable tubular member. Therefore, from equation (4) 
the ratio of the original outside diameter to the original wall fliickness (OD(/to) may 
20 be expressed as: 

ODJt^l3Z/{03-0J/OD^) (5) 

Thus, in a preferred embodiment, for OD© less than 10 inches, the optimal 
ratio of the original outside diameter to the original wall thickness (ODo/to) may be 
expressed as: 
25 ODJt.^ie (6) 

In fliis manner, for typical tubular members, the burst and collapse strength 
of the tubular members following one or more radial expansions are maximized 
when the relationship in equation (6) is satisfied. Purthermore, the relationships 
expressed in equations (1) through (6) are valid regardless of the order or type of the 
radial expansions of the tubular member 1405. More generally, the relationships 
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expressed in equations (1) through (6) may be applied to the tadial expansion of 

structures having a wide range of profiles such as, for example, triangular, 
rectangular, and oval. 

Aii apparatus for plastically deforming and radially expanding a tubular 
member has been described that includes means for plastically deforming and 
radially expanding a first portion of the tubular member to a first outside diameter, 
and means for plastically deforming and radially expanding a second portion of the 
tubular .member to a second outside diameter. In a preferred embodiment, the first 
outside diameter is greater than the second, outside diameter. In a preferred 
embodiment, the means for plastically deforming and radially expanding the fust 
portion of the tubular member to the first outside diameter is removable. In a 
preferred embodiment, the means for plastically deforming and radially expanding 
the first portion of Ae tubular member to the first outside diameter is frangible. In a 
preferred embodiment, the meiis for plastically deforming and radially expanding 
the first portion of the tubular member to die first outside diameter is elastic. In a 
iwefeired embodiment, the means for plastically deforming and.radialiy expanding 
the first portion of the tubular member to die first outside diameter includes means 
for applying a radial force to the first portion of the tubular member., hi a preferred 
embodiment, the means for plastically deforming and radially expanding the first 
portion of the tubular member to the first outside diameter is inflatable, la a 
prcfened embodiment, the means for plastically deforming and radially expanding 
the first portion of die tubular member to the-first outside diameter includes rolling 
means for applying radial pressure to the first portion of the tubular member. 

An ^iparatus for plastically deforming and radially expanding a tubular 
member has also been desbribed that includes a tubular support member including a 
first fluid passage, an expansion cone coupled to the tubular support member having 
a second fluid passage fluididy coupled to the fim fluid passage and an outer 
conical surface, a removable annular conical sleeve coupled to the outer corneal 
surfece of the expansion cone, an annular expansion coiie launcher coupled to die 
conical sleeve and a lower portion bf the tubular member, and a ^oe having a 
valveable passage coupled to an end of the expansion cone laundier. In a preferred 
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embodiment, the conical sleeve is frangible. In a preferred embodiment, the conical 
sleeve is elastic. In a preferred embodimenV the conical sleeve includes a plurality 
of arcuate elements. 

A method of plastically deforming and radially expanding a tubular member 
5 has also been described that includes plasticaUy deforming and radially expanding a 
portion of the tubular member to a first outside diameter, and plastically deforming 
and radially ejqjaading anotho- portion of the tubular member to a second outside 
diameter. In a preferred embodiment, the first diameter is greater than fee second 
diameter. In a preferred embodimrat, plastically deforming and radially expanding 

10 the portion of the tubular member includes aR)iying a radial force to the portion of 
the tubular member using a conical sleeve. In a preferred embodiment, conical 
sleeve is frangible. In a preferred embodiment, the conical sleeve is elastic. In a 
preferred embodiment, the conical sleeve includes a plurality of arcuate elements. 
In a preferred wnbodiment, plastically deforming and radially expanding the portion 

15 of the tubular meiiAer includes applying a radial force to the portion of the tubular 
merriber using an inflatable bladder. In a preferred embodiment, plastically 
■ deforming and radially expanding the portion of the tubular member includes 
applying a radial force to the portion of the tubular member using a roller expansion 
device. 

20 A method of coupling a first tubular member to a second tubular member has 

also been described that includes plastically deforming and radially expanding a first 
portion of the first tubular member to a first outside diameter, plastically defoitrring 
and radially expanding another portion of the first tubular member to a second 
outside diameter, positioning the second tubular member inside the first tubular 

25 membCT in overlapping relation to the first portion of the first tubular member, 
plastically deforming and radially expanding the second tubular member to a third 
outside diametCT, and plastically deforming and radially e;q)anding the second 
• tubular member to a fourth outside diameter.. The inside diameters of the first and 
second tubular members after the plastic deformations and radial expansions are 
30 substantially equal. In a preferred embodiment, the first outside diameter is greater 
than the second outside diameter. In a preferred embodiment, plastically deforming 
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and radially expanding the first portion of the first tubular member includes applying 
a radial force to the portion of the tubular member using a conical sleeve. In a 
preferred embodiment, the conical sleeve is frangible. In a piefeired embodiment, 
the conical sleeve is elastic. In a preferred embodiment, the conical sleeve includes 
5 a plurality of arcuate elements. In a preferred embodiment, plastically deforming 
and radially expanding the first portion of the first tubular member includes applying 
a radisl force to the first portion of the first tubular member using an inflatable 
bladder. In a preferred embodiment, plastically deforming and radially expanding 
the first portion of the first tubular member includes applying a radial force to the 
0 first portion of the first tubular member using a roller expansion device. 

An apparatus for coupling a first tubular member to a second tubular member 
has also been described that includes means for plastically deforming and radially 
expanding a first portion of the first tubular member to a first outside diameter, 
means for plastically deforming and radially expanding another portion of the first 
5 tubuhir member to a second outside diameter, means for positioning the second 
tubular member inside the first tubular member in overiapping relation to the first 
portion of the first tubular member, means for plastically deforming and radially 
expanding the second tubular member to.a tWrd outside diameter, and means for 
plasticaUy deforming and radially expanding the second tubular member to a fourth 
outside diameter. The inside diameters of the first and second tubular members after 
the plastic deformations and radial expansions are substantially equal. In a preferred 
embodiment, Ifae first outside diameter is greater than the second outside diameter. 
In a prefened embodiment, the means for plastically defomdng and radially 
expanding the first portion of the first tubular member includes means for applying a 
radial force to the portion ofthe tubular member using a conical sleeve. In a 
prefened embodiment, the conical sleeve is frangible. In a prefened embodiment, 
the conical sleeve is elastic. In a ptefered embodiment, the conical sleeve includes 
a plurality of arcuate elements. In a preferred embodiment, the means for pbsticaUy 
deforming and radially expanding the first portion ofthe first tubular member 
includes means for applying a radial force to die first portion ofthe first tubular 
member using an inflatable bladder. In a prefcired embodiment, the means for 
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plastically deforming and radially expanding the first portion of the first tubular- 
member includes rneans for applying a radial force to the first portion of the first 
tubular manber using a roller expansion device. 

An apparatus for forming a wellbore casing within a wellbore has ako been 
5 d«cribedthatincludesmeansforsupportingatubuIarniemberwilhinthewellbore^ 
means for plastically deforming and radially expanding a first portion of the tubulaJ 
member to a first outside diameter, and means for plastically deforming and radially 
expanding a second portion of the tubular member to a second outside dianieter. In 
a preferred embodiment, the first outside diameter is greater than the second outside 
10 diameter. In a preferred embodiment, the means for plastically deforniing and 
radially expanding the first portion of the tubular member to the first outside 
diameter is removable. In a preferred embodiment, the means for plastically 
deforming and radially expanding the first portion of the tubular mrtnber to the first 
outside diameter is frangible. In a preferred embodiment, the means for plasticaUy 
15 deforming and radially expanding the first portion of the tubular member to the first 
outside diameter is elastic. In a preferred embodiment, the means for plastically 
defomiing and radially expanding the first portion of the tubular member to the first 
outside diameter includes means for applying a radial force to the first portion of the 
tubular member. In a prefeired embodiment, the means for plastically defoiming 
and radially expanding the first portion of the tubular member to the first outside 
diameter is inflatable. In a preferred embodiment, the means for plastically 
deforming and radially expanding the first portion of the hibular member to the first 
outside diameter includes rolling means for applying radial pressure to the first 
portion of the tubular member. In a preferred embodiment, the apparatus further 
includes means for forming an. annular body of a fiuidic sealing material within an 
annulus between the tubulsirmemberand the wellbore. 

An apparatus for forming a wellbore casing within a wellbore has also been 
descnT)ed that includes a tubular support member including a first fluid p 
expansion cone coupled to the tubular support member having a second fluid 
30 passage fluidicly coupled to the first fluid passage and an outer conical surface, a 
ranovable annular conical sleeve coupled to the outer conical surfece of the 
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expansion cone,, an annular expansion cone launcher coupled to the conical sleeve 
and a Iowct portion of the tubular member, and a shoe having a valveable passage 
coupled to an end of the expansion cone launcher. In a preferred embodiment, the 
conical sleeve is frangible. In a preferred embodiment, the conical sleeve is elastic. 
In a prefeiTCd embodiment, the conical sleeve includes a plurality of arcuate 
elements. 

A method of forming a weUbore casing within a wellbore has also been 
described ftat includes supporting a tubular member within a wellbore, plastically 
deforming and radially expanding a portion of the tubular member to a first outside 
diameter, and plastically deforming and radially expanding another portion of the 
tubular member to it second outside diameter. In k preferred embodiment, the first 
diameter is greater than the second diameter. In a preferred embodiment, plastically 
deforming and radially expanding the portion of the tubular member includes 
applying a radial force to the portion of the tubular member using a conical sleeve. 
15 In a preferred embodiment, the conical sleeve is fiangible. In a preferred 

embodiment, the conical sleeve is elastic. In a preferred embodiment, the conical 
sleeve includes a plurality of arcuate elements. In a preferred embodiment, 
plasticaUy deforming andradially expanding the portion of the tubular member 
includes applying a radial force to the portion of the tubular member using an 
inflatable bladder. In a preferred embodiment, plastically deforming and radially 
expanding the portion of the tubular member includes applying a radial force to the 
portion ofthe tubular member using a roller expansion device. Inaprefetied 
embodiment, the method fiirfter includes mjecting an annular body of a haidenable 

fluidic sealing tiiaterid into an annuhis between the tubular member and the 
wellbore. In a preferred embodiment, the method fiirther includes curing the annular 
body of bardenable fluidic sealing material. 

A method of forming a mono-diameter wellbore casing within a wellbore has 
also been described that includes supporting a first tubular mwnber within the 
weUbore, plastically deforming and radially expanding a first portion of the first 
tubular member to a first outside diameter, plastically deforming and radiaUy 
expanding another portion ofthe first tubular member to a second outside diameter. 
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positioning the second tubular member inside the fim tubular member in 
overlapping relation to the first portion of the first tubular meiri^ 
defonning and radially expanding the second tubulaf member to a third outside 
diameter, and plastically deforming and radiaUy expanding the second tubular 
5 member to a fourth outside diameter. The inside diameten 6f the first and second 
tubular members after the plastic deformations and radial expansiwis are 
substantiaUy equal. In a prefenred embodiment, the first outside diameter is greater' 
than (he second outside diameter. In a prefeiired embodiment, plastically defiwming 
and radiaUy expanding the first portioii of the first tubular member includes applying 
10 a radial force to ihe portion of the tubular member using a conical sleeve. In a 

preferred embodiment, the conical sleeve is fiangible. In a piefened embodiment. . 
the conical sleeve is elastic. In a preferred embodiment, the conical sleeve includes 
a plurality of arcuate elements. In a preferred, embodiment, plastically deforming 
and radially expanding the first portion of the first tubular member includes applying 
15 . a radial force to (he first portion of the first tubular member using an inflatable 
bladder. In a preferred embodiment, plastically deforming and radially expanding 
the first portion of the first tubular member includes applying a radial force to the . 
first portion of the first tubular member using a roller expansion device. In a 
preferred embodiment, the method fiirther includes injecting an annular body of a 
JO hardenable fluidic sealing material into an annulus between the firet tubular member 
and the weUbore. hi a prefiared embodiment, the method further includes curing the 
annular body of hardenable fluidic sealing material. In a preferred embodiment, the. 
meftod fiirther includes injecting an annular body of a hardmable fluidic sealing 
material into an annuhis between the second tubular member and the wellbore. In a ' 
5 preferred embodiment, the mefliod fiirther includes curing the annular body of 
hardoiable fluidic sealing materiaL 

An appmatus far coupling a first tubular member to a second tubular member 
. . has also been desoibed Hat includes means for plasticaUy defaming and radially ' 
expaoKng a first portion of the first tubular membo- to a first outside diameter, 

rneans for plastically deforming and radially expanding another portion of the first 
tubular member to a second outside diameter, means for positioning the second 
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tubular member inside the first tubular member in overlapping relation to the first 
portion of the first tubulal* member, means for plastically deforming and radially 
expanding the second tubular member to a third outside diameter, and means for 
plasticity deforming and radially expanding the second tubular member to a fouith 
outside diameter. The inside diameters of the first and second tubular members after 
the plastic deformations and radial expansions are substantially equal. In a preferred 
embodiment, the first outside diameter is greater than the second outside diameter. 
In a preferred embodiment, the means for plastically deforming and radially 
expanding the first portion of the first tubular member includes means for applying a 
radial force to the portion of the tubular member using a conical sleeve. In a 
preferred embodiment, the tonical sleeve is fi^giblc. Id a preferred embodnnent, 
the conical sleeve is elastic. In a preferred embodiment, the conical sleeve includes 
a plurality of arcuate elements. In a preferred embodiment, flic means for plastically 
deforming and radially expanding the first portion of the first tubular member 
includes means for applying a radial force to die first portion of flic first tubular 
member using an inflatable bladder. In a preferred embodiment, flie means for 
plastically defonning and radially expanding tfie first portion of flie first tubular 
member includes means for applying a radial force to flie first portion of flie first 
tubular member using a roller expansion device. In a preferred embodiment, flie 
apparatus fiirther includes means for injecting an annular body of a hard^iable 
fluidic sealing material into an annulus betweai flie first tubular member and flie 
welibore. In a prefen^ exiribodiinent, the apparatus fii^ 
curing flie annular body ofhardenable fluidic sealing material. IhaprefOTed 
embodinoent, the apparatus fiirther includes means for injecting m annular body of a 
hardenable fluidic sealing material into an annulus between flie seccmd tubular 
member and flie welibore. In a prefored embodiment the apparatus fiirther includes 
means for curing the annular body of hardenable fluidic sealing material. 

An apparatus for plastically deforming and radially expanding a tubular 
member has also been described that-includes means for providing a lipped portion 
in a portion of the tubular member, and means for plastically deforming and radially 
expanding another portion of the tubular member. 
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-^^PP^at^fofpIasticjaiydefonningaiKl radially exp^^^ 
iTicmbcr has also becR described that includes a tubular support member including a 
fiist fluid passage, an expansion cone coupled to the tubular support member having 
a second fluid passage fluidicly coupled to the first fluid passage and an outer 
5 conical surface,.an annular expansion cone launch^ including: a first annular 
portion coupled to a lower portion of the tubular member, a second annular portion 
coupled to the first annular portion that mates with the oulia- conical surface of the 
expansion cone, a third annular portion coupled to the second annular portion having 
a first outside diameter, and a fourth annlilar. portion coupled to the third amiular 
10 portion having a second outside diameter, wherein the second outside diameter is 
less than the first outside diameter, and a shoe having a valveable passage coupled to 
fourth annular portion of the expansiwi cone laundier. 

A method of plastically deforming andradially expanding a tubular membw 
has also been described that includes providing a lipped portion in a portion of the 
tubular member, and plastically deforming and radially expanding another portion of 
the tubular member. 

- A method of coupling a first tubular member to a second tubular member has 
also been described that includes providing a lipped portion in a portion of the first 
tubular member, plastically deforming and radially expanding another portion of the 
first tubular member, positioning the second tubular member inside the first tubular 
member in overlapping relation to the Upped portion of Ae first tubular member, and 
plastically deforming and radially expanding the second tubular member. The inside 
diameters of the first and second tubular members after the plastic defomiations and 
radial expansions are substantially equal. 

- An apparatus for coupling a first tubular member to a second tubular member 
has also been described that includes means for providing a lipped in the first tubular 
member, meabs for plastically deforming and radially expanding another portion of 
the fiist tubular member, means for positioning the second tubular member inside 
the first tubular member in overlapping relation to the lipped portion of the first 
tubular member, and means for plastically deforming and radially expanding the 
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second tubular member. The inside diameters of the first and second tubular 
members after the plastic deformations and radial expansions are substantially equal. 

An apparatus for forming a wellbore casing within a wellbore has also been 
described that includes means for supporting a tubular member within the wellbore, 
nieans for providing a Upped portion in the tubular member, and means for 
plastically deforming and radially expanding another portion of the tubular member 
to a second outside diameter. 

An apparatus for forming a wellbore casing within a wellbore has also been 
described that includes a tubular support member including a first fluid passage, an 
expansion cone coi^led to the tubular support member having a second fluid 
passage fluidicly coupled to the first fluid passage and an outer conical surface, an 
annular expansion cone launcher including: a first annular portion coupled.to a 
lower portion of the tubular member, a second annular portion coupled to the first 
annular portion that mates with the outer conical surface of the expansion cone, a 
third annular portion coupled to the second annular portion having a first outside 
diameter, and a fourth annular portion coupled to the third annular portion having a 
second outside diameter, wherein the second outside diameter is less than the first 
outside diameter, and a shoe having a valveable passage coupled to fourth annular 
portion of the expansion cone laundier. 

A method of forming a wellbore casing in a wellbore has also been described 
that includes supporting a tubular member within the wellbore, providing a lipped 
portion in a portion of the tubular niember, and plastically deforming and radially 
expanding another portion of (he tubular member. In a preferred embodiment, flie 
method further includes injecting a hardenable fluidic sealing material in an annulus 
between the tubular member and the wellbore. In a preferred embodimait, the 
method further includes curmg the fluidic sealing material. 

A mefliod of forming a mono-diametw wellbore casing within a wellbore has 
also been desmT)ed that includes supportmg a first t^ 
wellbore, providing a lipped portion in a portion of the first tubular member, 
plastically deforming and radially expanding another portion of the first tubular 
member, positioning the second tubular member inside the first tubular member in 
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overlapping relation to the lipped portion of the first tubular member, and plastically 
deforming and radially expanding the second tubular member. The inside diameters 
of the first and second tubular members after the plastic deformations and radial 
expansions are substantially equal. In a preferred embodiment, the method fiirther 
5 includes injecting a hardenablc fluidic sealing mataial in an annulus between the 
first tubulai- member and the wellbore. In a preferred embodiment, the method 
further includes curing the fluidic scaling material. In a preferred embodiment, the 
method.furthcr includes injecting a hardenable fluidic sealiiig material in an annulus 
between the second tubular member and the wellbore. In a prefeired embodiment^ 
10 the method further includes curing the fluidic sealing material. 

An apparatus for forming a mono^ametcr wellbore casing within a wellbore 
has also.been described that includes means for providing a lipped in the first tubular 
member, means for plastically deforming and radially expanding another portion of 
the first tubular member, means for positioning flie second tubular member mside 
i the first tubular member in overlai^ing relation to the lipped porticm of the first 
tubular member, and means for plastically deforming and radially expanding the 
second tubular member. The inside diameters of the first and second tubular 
members after the plastic deformations and radial expansions are substantially equal. 
In a preferred embodiment, the apparatus further includes means for injecting a 
hardenable fluidic sealing material in an annulus between the first tubular member 
and the wellbore. h a preferred embodiment, the ^paratus fijrther includes means 
for curing the fluidic sealing material. In a preferred embodiment, the apparatus 
fiirther includes means for injecting a hardenable fluidic sealing material in an 
annulus between tiie second tubular member and the wellbore. bi a preferred 
embodiment, the apparatus fiirther includes means for curing the fluidic sealing 
material. 

An ^paratus for plastically deforming and radially expanding a tubular 
. member has also been described tfiat includes means for plastically deforming and 
radially expanding a first end of the tubular member, and means for plasticaliy 
deforming and radially expanding a second end of the tubular member. In a . 
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preferred embodiment, the apparatus further includes means for anchoring the 
tubular member during the radial expansion. 

An ^paratus for plastically deforming and radially expanding a tubular 
member has also been described that includes a tubular siqjport member including a 
first passage, an expansion cone coupled to the tubular support having a second 
passage fluidicly coupled to the first passage and an outer conical surface, an 
annular expansion cone launcher movably coupled to outer conical surface of the 
expansion cone, an expandable tubular member coupled to an end of the annular 
expansion cone launcher, a shoe coupled to another end of the annular expansion 
cone launcher having a valyeable fluid passage, and another annular expansion cone 
movably coupled to the tubular support member. The annular expansion cones are 
positioned in opposite orientations. In a preferred embodiment, the annular 
expansion cone is adapted to plastically deform and radially expand a first end of the 
expandable tubular member and the other annular expansion cone is adapted to 
plastically deform and radially expand a second end of the expandable tubular 
member. In d preferred embodiment, the apparatus further includes an anchoring 
member coupled to the tubular support member adapted to hold the expandable 
tubular. 

A method of plastically deforming and radially expanding a tubular member 
has also been described that includes plastically deforming and radially expanding a 
first end of flie tubular member, and plastically deforming and radially expanding a 
second end of the tubular member. In a preferred embodiment, the method fimhcr 
includes anchoring the tiAular member during Ae radial expansion. In a inferred 
embodiment the first end of flie tubular member is plastically deformed and radially; 
exitended before the second end In a preferred embodiment, plastically deforming 
and radially oqwnding the second end of flie tubular member includes injecting a 
fluidic material into flie tubular member. 

A method of coupling'a first tubular member to a second tubular member has 
also been described tfiat mcludes positioning die second tubular member inside flie 
first tubular member in an overlapping relationship, plastically deforming and 
radially expanding ttie end of flie second tubular member tiiat overlaps wifli flie first 
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tubularmcmber. and plastically defonning radiaUy expanding tHe nm^ 
Ix)rtion of the second tubular member. In a preferred embodi^ 
finther includes plastically deforming and radially expanding at least a portion of the 
second tubular member. In a preferred embodiment, the inside diameters of the first 
5 and second tubular members are substantially equal after the ladial expansions. 

An apparatus for coupling a first tubular member to a second tubular member 
has also been described that includes means for positioning the second tubular 

"»emberinsidethefirsttubuIarmemberinanoverlapping«Iationship.meansfor 
plastically deforming and radially expanding the end of the second tubular member 
1 0 that overlaps with the first tubular member, and means for plastically deforming and 
radially expanding the riinaining portion of the se<iond tubular member. In a 
preferred embodiment, the apparatus fiather iiicludes means for plastically 
deforming and radially expanding at least a pprtion of the second tubular mcmber. . 
In a preferred embodiment, the inside diameters of the first and second tubular 
15 members are substantially equal after the radial expansions. 

An apparatus for forming a wellbore casing within a welibore has also been 
described that includes means for supporting a ftibular member within flie wellbore, 
means for plastically deforming and radially expanding a first end of the tubular " 
member, and means for plastically deforming and radially expanding a second end 
10. of the tubular member. In a preferred embodiment, the apparatus fiirther includes 
means for anchoring the tubular member during the radial expansioa fa a preferred 
embodiment, the apparatus further includes means for injecting a haidenable fluidic 
sealing material into an annulus between the tubular member and the wellbore. 

An apparatus for forming a wellbore casing within a wellbore has idso been 
described that includes a tubular support member including a first pas^gcj an 
expansion cone coupled to the tubular support having a second passage fluidicly 
coupled to the first passage and an outer conical surface, an amiular expansion cone 
launcher movably coupled to outer conical surface of the expansion cone."an 
(ixpandable tubular niember coupled to an end of the amiular expansion cone 
launcher, a shoe coupled to another end of the annular expansion cone launcher 
having a valveable fluid passage, and another amiular expansion cone movably 
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coupled to the tubular support member. The annular expansion cones are positioned 
in opposite orientations. In a preferred embodiment, the annular expansion cone is 
adapted to plastically deform and radially expand a first end of the expandable 
tubular member and the other annular expansion cone is adapted to plastically 
5 defonn and radially expand a second end ofthe expandable tubular member. In a 
prefened embodiment, the apparatus fiirtfier includes an anchoring member coupled 
to the tubular support member adapted to hold the expandable tubular. 

A method of forming a wellbore Casing within a weilbore has also been 
described that includes plastically deforming and radially expanding a first end of 
I the tubular member, and plastically deforming and radially expanding a second end 
ofthe tubular member. In a preferred embodiment, the method fiirther includes 
anchoring the tubular member during the radial expansion, hi a preferred 
ranbodiment, the first aid of the tubular member is plastically deformed and radially 
expanded before the second end. hi a preferred embodiment, plastically deforming 
and radially expanding the second end ofthe tubular membw includes injecting a 
fluidic material into the tubular member, hi a preferred embodiment, the method 
fiuthw includes injecting a hardenable fluidic sealing material into an annulus 
between die tubular member and die wellbore, 

A method of forming ai wellbore casing within a wellbore has also been 
described that incliides plastically deforming and radially expanding a first bibular 
member within the wellbore, positioning a second tubular member inside the first 
tubular member in an overii^iping relationshq); plastically deforming and radially 
expanding the end of thersecond tubular member that oVeriaps with the first tubular 
member, plasticaUy defaming and radially ejqjanding 
second tubular member, a preferred embodimait, the method further includes 
plastically defortning and radially expanding at least a portion ofthe second tubular 
member, b a preferred embodiment, the inside diameters ofthe first and second 
tubular members are substantially equal after flie radial expansions, lii a preferred 
embodiment, die mediod fiirther includes injecting a hardoiable fluidic sealing 
material into an annulus between the first tubular member and flie wellbore. In a 
preferred embodiment the method fiirther includes injecting a hardenable fluidic 
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sealiig material into an annulus between the second tubular member and the 
wellbore. 

An apparatus for forming a wellbore casing within a wellbore has abo been 
desmbed.that inchides means for plastically defonning and radially expanding a 
5 &sttubularmemberwithinthewellboie.meamforpositioningthese^ 

member inside the first tubular member in an overlapping relationship, means for 
plastically defimning and radiaUy expanding the end of the second tubular member 
that overlaps with the first tubular member, means for plasticaUy defonning and 
radially expanding the remaining portion ofthe second tubular member. In a 
10 preferred embodiment, the apparatus fijrthcr includes means for plastically 

defonning and radially expanding at least a portion ofthe second tubular member. 

In a preferred enabodiment, the inside diameters of the first and second tubular 
members are substantially equal after the radial expansions. In a prefened 
embodiment, the apparatus further includes means for injecting a hardenable fluidic 
15 sealing material into an annulus between the first tubular member and the wellbore. 
In a preferred embodiment, the apparatus finthia- includes means for injecting a 

liardenablfffluidic sealing material into an annulus between the second tubular 
member and the wellbore. 

An apparatus for bridging an axial gap between opposing pairs of wellbore 
20 casing within a wellbore has also been described that includes means for supporting 
a tubular member in overlapping relation to the opposing ends ofthe wellbore 
casings, means for plastically defonning and radially expanding the tubular member, 
and means for plasticaUy deforming and radially expanding the tubular member and 
the opposing ends of die wellbore casings. 

A method of bridging an axial gap between opposing pairs of wellbore casing 
within a wellbore has also been described that includes supporting a tubular member 
in overlapping relation to the opposing ends ofthe weUbore casings, plastically 
defonning and radiaUy expanding the tubular member, and 
plastically defonning and radially expanding the tubular member and the opposing 
ends ofthe wellbore casings. 
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A method of forming a structure having desired strength charactwistics has 
also been described that includes providing a finrt tubular member, smd plastically 
deforming and radially expanding aUditional tubular members onto die interior 
surface of the first tubular member until the desired str«ngdi characteristics are 
5 achieved. 

A method of forming a wellbore casing within a wellbore having desired 
strength characteristics has also been described that includes plastically deforming 

and radially fcxpanding a first tubular member within the wellbore, and plastically 
deforming and radially expanding additional tubular members onto the interior 

10 surface offlie first tubular member until the desired strength characteristics are 
achieved. 

A method of coupling a first tubular member to a second tubular member, the 
first tubular member having an original outside diameter ODo and an original wall • 
thickness to, has also been described that includes plastically deforming and radially 

15 expanding a first portion of the first tubular member to a first outside diameter, 
plastically deforming and radially expanding another portion of the first tubular 
member to a second outside diameter, positioning the second tubular member inside 
the first tubular member in overlapping relation to the first portion of the first 
tubular member, plastically deforming and radially expanding the second tubular 

20 member to a thin! outside diameter, and plastically deforrning and radially 

ejqianding fte second tubular member to a fourth outside diameter, wherein the 

inside diameters offlie first and second tubular members after the plastic 

deformations and radial ocpansions are substantially equal, and 

wherein the ratio of flie original outside diameter ODo of the first tubular member to 

25 the original wall thiclmess to ofdib first tubuto member is greater lhah or equd 
16. 

A mefliod of forming a mono-diameter wellbore casing has also been 
described that includes positioning a first tubular member within a wellbore, the first 
tiibular member having an original outside diameta- ODo and an original wall 
30 thickness tb, plastically deforming and radially expanding a first portion of the first 
tubular member to a first outside diameter, plastically defoiming and radially 
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expanding another portion of the first tubular member to a second outside diameter, 
positioning the second tubular member inside the firet tubular member in 
overlapping relation to the first portion of (he first tubular member, plastically 
deforming and radially expanding the second tubular member to a third outside 
5 ^ diameter, and plastically deforming and radially expanding the second tubular 
member to a fourth outside diameter. TTie inside diameters of the firet and second 
tubular members after the plastic deformations and radial expansions are 
substantially equal, and wherein the ratio of the originai outside diameter ODo of the 
firet tubular member to the original wall thickness to of the firet tubular biember is 
10 greater Aan or equal to 16. 

An apparatus has also been described that includes a plasticaUy defonned and 
radially expanded tubular member having a first portion having a firet outside 
diameter and a remaining portion having a second outside diameter, wh«aBin the 
ratio of the original outside diameter ODo of the first tubular member to the original 
15 wall thickness to of the first tubular member is greats than or equal to 16. 

An apparatus has also been described that includes a plasticaUy defonned and 
radially expanded firet tubular member having k first portion having a first outside 
diameter and a remaining portion having a second outside diameter, and a plastically 
deformed and radially expanded second tubular member coupled to the first portion 
of the first tubular member. The ratio of the-original outside diameter ODo of the 
first tubular member to die original wall thickness to of the first tubular member is 
greater than or equal to 16. to a preferred embodiment, the inside diametere of the . 
first and second tubular members are substantially equal. 

A wellbore casing formed in a weUbore has also been described that includes 
a plastically deformed and radially expanded first tubular member having a first 
portion having a firet outside diameter and a remaining portion having a second 
outside diameter, and a plastically deformed and radially expanded second tubular 
member coupled to the first portion of the first tubular member. The i^tio of the 
original outside diameter ODo of die first tubular member to the original wall 
thickness to of the firet tubular member is greater than or equal to 16. to a preferred 
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embodiment, the inside diameters of the fiist and second tubular members arc 
substantially equal. 

An apparatus has also been described that includes a plastically defonned and 
radially expanded tubular member. In a preferred embodiment, the ratio of fte 
original outside diameter ODo of the tubular member to the original wall thickness to 
of the tubular member is greatea- than or equal to 16. 

In several alternative embodiments, the methods and apparatus described and 
referenced above may be used to form or repair weUbore casings, pipelines, arid 
structural supports. 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ some 
features of the present invention without a coiresponding use of the other features. 
Accordingly, it is appropriate that readers should construe the appended claims 
Isoadly, and in a manner consistent wifli flie scope of the invention. 
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Qaims 

What is claimed is: 

1 . An apparatus for bridging an axial gap between (5)posing pairs of wellbore 
casings within a wellbore, conq>rising: 

means for supporting a tubular member in bverlapping relation to the opposing 
ends of die wellbore -casings; 

nieans for plastically deforming and radially expanding the tubular member; 

and 

means for plastically deforming and radially expanding the tubular membCT 
and the opposing ends of the wellbore casings, ' 

2. A method of bridging an axial gap between opposing pairs of wellbore casings 
within a wellbore, comprising: 

supporting a tubular member in overlapping relation to the opposing ends of 

the wellbore casings; 

plastically deforming and radially expsmding the tubular member; and 
plastically deforming and radially expanding the tubular member and the 

opposing ends of the wellbore casings. 
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1 . An apparatus for plastically deforming and radially expanding a tubular 
member, coniprising: 

means for plastically deforming and radially expanding a first portion of the 
5 tubular member to a first outside diameter, and 

means for plastically deforming and radially expanding a second portion of the 
tubular menjbef to a second outside diameter. 

2. The apparatus of claim 1 , wherein the first outside diameter is greater than the 
10 second outside diameter. 

3. The apparatus of claim 1 , wherein flie means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside . 
diameter is removable. 

4. The apparatus of claim 1 , wherein the means for plastically deforming arid 
radially wcpanding the first portion of the tubular member to the first outside 
diameter is fi-angible. 

5. The q)paratus of claim 1 , whereiii the means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside 
diameter is elastic. 

6. The apparatus of claim l;wfaerdn the means for plastically deforpiinig and 
radially expanding the first portion of the tubular member to flie first outside 
diameter con^rises means for applying a radial force to the first portion of the 
tubular member. 

7. The apparatus of claim 1 , wherein the means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside 
diameter is inflatable. 
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8. The apparatus of claim 1, whereiathe means for plasticaUy defonning and 
nidiklly expanding the first portion of the tabular member to the first outside 
diameter includes rolling means for applying radial pressure to the first portion of 

5 the tubular member. 

9. An apparatus for plasticaUy deforming and radially expanding a tubular 
member, comprising: 

a tubular support member including a first fluid passage; 
an expansion cbne coupled to the tubular support member having a second 
fluid passage fluidicly coupled to the first fluid passage and an outer corneal surface; 

a removable annular conical sleeve coupled to the outer conical surface of the 
expansron-cone; 

an annular expansion cone launcher coupled to the conical sleeve and a lower 
15 portion of the tubular member; and 

a shoe having a valveable passage coupled to an end of die expansion cone 
laundier. 
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10. ■ The apparatus of claim 9, vrfjereih the conical sleeve is fi^gible. 

11. The apparatus of claim 9, wherein the conical sleeve is elastic: 

1 2. The apparatus of claim 9, wherein the conical sleeve comprises a plundity of 
arcuate elemoits. 
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13.. A method of plastically deforming and radially expanding a tubular member, 
cotipising: 

ptesticaUy deforming and radially expanding a portion of the tubular member 
to a first outside diameter; and 

30 plastically deforming and radially expanding another portion of the tubular 

member to a second outside diameter. 
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14. The method of claim 13, wherein the first diameter is greater than the second 
diameter. 

5 15. The method of claim 13, wherein plastically deforming and radially expanding 
the portion of the tubular member comprises: 

applying a radial force to the portion of the tubular member using a conical 
sleeve. 

10 16. The method of claim 15, wherein the conical sleeve is frangible. 

1 7. The method of claim 1 5, wherein the conical sleeve is elastic. 

18. The method of claim 15, wherein the conical sleeve conprises a plurality of 
15 • arcuate elements, 

19. The method of claim 13, vdierein plastically deforming and radially expanding 
the portion of the tubular member comprises: 

q)plying a radial force to the portion of the tubular member using an inflatable 
20 bladder. 

20. The method of claim 13, wherein plastically deforming and radially expanding 
die portion of the tubular memb^ comprises: 

applying a radial force to the portion of the tubular member usm 
25 expansion device. 

21. A meAod of coupling a first tubular member to a second tubular member, 
• Gonpiising: 

plastically deforming and radially expanding a first portion of the first tubular 
30 member to a first outside diameter; 
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plastically deforming and radially expanding another portion of the first 
tubular member to a second outside diameter, 

positioning the second tubular member inside the fim tubular member in 
overlapping relatidn to the first portion of the firet tubular membw; 
5 plastically deforming and radially expanding the second tubiilar member to a 

tiiird outside diameter; and 

plastically deforming and radially expanding the second tubular member to a 
fourth outside diameter, 

wherein the inside diameters of the first and second tubular members after the 
10 plastic deformations and radial expansions are substantially equal. 

22. The method of claim 21, wherein the first outside diameter is greater than the 
second outside diameter. 

15 23. Hie method of claim 21 , wherein plastically deforming and radially expanding 
the first portion of tiie first tubular member conprises: 

applying a radial force to the portion of the tubular member using a conical 
sleeve. 

20 24. The method of claim 23, wherein the conical sleeve is fi^gible. 

25. The method of claim 23, wherein the conical sleeve is elastic. 

26. The method of claim 23, wherein the conical sleeve conprises a plurality of 
25 arcuate elements. 

27. The method ofclaim 21, wherein plastically deforming and radially expanding 
. the first portion ofthe first tubular member comprises: 

applying a radial force to the first portion ofthe first tubular member using an 
30 inflatable bladder. 
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2S. The method of claim 2 1 , wherein plastically deforming and radially expanding 
the first portion of the first tubular member conqjrises: 

applying a radial iforcc to the first portion of the first tubular member using a 
roller e}q>aiision device. 

29. An apparatus for coupling a first tubular member to a second tubular member, 
comprising: 

means for plastically deforming and radially expanding a first portion of the 
first tubular member to a first outside diameter; 

means for plastically deforming and radially expanding another portion of the. 
first tubular member to a second outside diameter, ' 

means for positioning the second tubular member inside the first tubular 
member in overlapping relation to the first portion of the first tubular member; 

means for plastically deforming and radially expanding the second tubular 
member to a third outside diameter; and 

means for plastically deforming and radially expanding the second tubular 
member to a fourth outside diameter; 

wherein the inside diameters of the first and second tubular members after the 
plastic defonnations and radial expansions are substantially equal. 

30. The apparatus of claim 29, wherem the first outside diameter is greater than 
die second outsidjB. diameter. 

31. The apparatus of claim 29, >«*erein the means for plastically deforming and 
radially expanding the first portion of the first tubular member con^ses: 

means for applying a radial force to the portion of the tubular member using a 
conical sleeve. 

32. The apparatus ofclaim 31, wherein the conical sleeve is fiangible. 

33. The-apparatus of claim 31 , wherein the conical sleeve is elastic. . 
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34. The q)paratus of claim 31, wherein the coDiaal sleeve comprises a plurality of 
arcuate elements. 

5 35. TTie apparatus ofclaim 29, wherein the means for plastically defonninga^^ 
radially expanding the first portion of the first tubular member conprises: 

means for applying a radial force to the first portion of the first tubular 
member using m inflatable bladder, 

10 36. The apparatus of claim 29, wherein the means for plastically deforming and 
radially expanding the first portion of the first tubular member coiiprises: 

means for applying a radial force to the first portion of the first tubular 
member using a roller expansion device. 

15 37. An ^paratus for forming a wellbore casing within a wellbore, conprising: 
means for siqiporting a tubular member wifliin the wellbore; 
means for plastically deforming and radially exp^ding a first portion of the 
tubular member to a first outside diameter, and 

means for plastically deforming and radially expanding a second portion of the 

20 tubular member to a second outside diameter. 

38. The apparatus of claim 37, wherein the first outside diameter is greater than 
the second outside diameter, 

25 39. The apparatus of claim 37, wherein the means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside 
diameter is removable. 

40, The apparatus of claim 37, wherein the means for plastically deforming and 
30 radially expanding the first portion of the tubular member to the firet outside 
diameter is fi^angible. 
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41. The apparatus of claim 37, wherein the means far plastically deforming and 
radially expanding the first portion of the tubular member to the first outside . 
diametCT is elastic. 

42. The apparatus of claim 37, whierein the means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside 
diameter compriseis means for applying a radial force to the first portion of the 
tubular member. 

43. The apparatus of claim 37, wherein the means for plastically deforming and 
radially expanding the first portion of the tubular member to the fixst outside 
diameter is inflatable! . 

1 5 44. The apparatus of claim 37, wherein the means for plastically deforming and 
radially expanding the first portion of the tubular member to the first outside 
diameter comprises rolling means for applying radial pressure to the firet portion of 
the tubular member. 

20 45.. The apparatus of claim 37, further con^rising: 

means for forming an annular body of a fluidic sealing material widiin an 
annulus between the tubular member and the wellbore. 

46. An apparatus for forming a weHbore casing within a wellbore, con?)rising: 
a tubular support member includhkg a first fluid passage; 
an expansion cone coupled to the tubular support member having a second 
fluid passage fluidicly coupled to the first fluid passage and an outer conical surface; 

a removable annular conical sleeve coupled to the outer conical surface of flie 
expansion cone; 

an annular expansion cone launcher coupled to the conical sleeve and a lower 
portion of the tubular member; and 
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a shoe having a valveable passage coupled to an aid of the expansion cone 
launcher. 

47. The apparatus ofclaim 46, wherein the conical sleeve is fiangible. 

48. The apparatus of claim 46. wherein the conical sleeve is elastic. 

49. The apparatus of claim 46, wherein the conical sleeve comprises a plurality of 
arcuate elements. 

50. A method of forming a wellbore casing within a wellbore, comprising: 
siq)porting a tubular rnember within a wellbore; 

plasticaUy deforming and radially expanding a portion of the tubular member 
to a first outside diameter; and 

plastically deforming and radially expanding another portion of the tubular 
member to a second outside diameter. 

51. The method of claim 50, wherein the first diameter is greater than the second 
diameter. 

52. The method of claim 50, wherein plastically deforming and radially expanding 
the portion of the tubular member comprises: 

applying a radial force to the portion of the tubular member using a conical 
sleeve. 

53. The method of claim 50, wherein the conical sleeve is firogible. 

54. The method of claim 50, wherein the conical sleeve is elastic. 

55. • The method of claim 50, wherein the conical sleeve comprises a plurality of 
arcuate elements. 
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56. The method of claim 50, wherein plastic^ly defoiming and radially expanding 
the portion of die tubular member con^rises: 

applying a radial force to the portion of the tubular mcmbcr'using an inflatable 
5 bladder. 

57. The method of claim 50, wherein plastically deforming and radially expanding 
the portion of the tubular member comprises: 

applying a radial force to the portion of the tubular member using a roller 
10 expansion device. 

58. The method of claim 50, finthCTcoiqjrising: 

injecting an annular body of a hardenable fluidic sealing material into an 
annulus between the tubular member and the wellbore. 

15 

59. The method of claim 58, further comprising: 

curing the annular body of hardenable fluidic sealing matoial. 

60. A method of forming a mono-diameter wellbore casing within a wellbore, 
20 coiiq)rising: 

supporting a first tubular member within the wellbore; 

plastically deforming and radially expanding a first portion of the first tubular 
membw to a first outside diameto; ' 

plasticaUy deforming and radially expanding another portion of the first 
25 tubular member to a second outside diameter, 

positioning the second tubular member inside the first tubular member in 
ovCTlapping relation to the first portion of flie first tubularmember, 

plastically deforming and radially expanding the second tubular member to a 
third outside diameter, and 
30 plasticaUy deforming and radially expanding the second tubular member to a. 

fourth outside diameter; 
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wherein the inside diameters of the first aid second tubular members after the 
plastic deformations and radial expansions are substantially equal. 



61 . The method of claim 60, wherein the first outside diameter is greater than the 
5 second outside diameter. 

62. The method of claim 60, wherem plasticaDy deforming and radially expanding 

the first portion of the first tubular member comprises: 

applying a radial force to the portion of the tubular member using a conical 
10 sleeve. 

63. The method of claim 62,.wherein the fconical sleeve is fi^gible. 

64. The method of claim 62, wherein the conical sleeve is elastic. 

15 

65. The niethod of claim 62^ wh^in the conical sleeve comprises a plurality of 
arcuate elements. 

66. The method of claim 60, wherein plastically deforming and radially expanding 
20 the first portion of the first tubular member conqwises: 

applying a radial force to the first portion of the first tubular member using an 
inflatable bladder. 

67. The method of claim 60, wherein plastically deforming and radially e3q)anding 
the first portion of the firsf tubidar member con^Drises: ^ 

applying a radial force to the first portion of the first tubular member using a 
roller expansion device. 

68. The method of claim 60, fiirther conprising: 
injecting an annular body of a hardenable fluidic sealing material into an 

araiulus between the first tubular member and the wellbore. 
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Themethodof claim 68, further conqjrising: ■ 
curing the annular body of hardenable fluidic sealing material. - 

The method of claim 60, further comprising: 
injecting an annular body of a hardenable fluidic sealing material into an 
annulus between the second tubular member and the wellbprc. 

i 

The method of claim 70, further con^rising: 
curing the annular body of hardenable fluidic sealing material. 

An apparatus for coupling a first tubular member to a second tubular member, 
comprising: 

means for plastically deforaiing and radially expanding a first portion of the 
15 first tubular member to a first outside diameter, 

means for plastically deforming and radially expanding another portion of the 
first tubular member to a second outside diameter; 

means for positioning the second tubular member inside the first tubular 
member in overi^ping relation to the first portion of fte first tubular member, 
20 means for plastically deforming and radially expanding the second tubular 

member to a third outside diameter; and 

means for plastically deforming and radially expanding the second tubular 
member to a fourth outside diameter, 

wherein the inside diameters of the first and second tubular members after the 
25 plastic deformatians and radial expansions are substantially equal. 

73. The apparatus of claim .72, wherein the first outside diameter is greater than 
- • the second outside diameter. 

30 74. The apparatus of claim 72, wherein the means for plastically deforming and 
radially expanding the first portion of the iSrst tubular member conprises: 
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72. 
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means for applying a radial force, to the portion of the tubular member using a 
conical sleeve. 

75. The apparatus of claim 74, whwein the conical sleeve is frangible. 

. 76. The sqiparatus of claim 74, wherdn the conical sleeve is elastic. 

.77. .The apparatus of claim 74, wherein the conical sleeve comprises a plurality of 
arcuate elem^ts. 

78. The apparatus of claim 72, wherein the means for plastically deforming and 
radially expanding the first portion of the first tubular member conq>rises: 

means for applying a radial force to the first portion of the first tubular 
member using an inflatable bladder. 

79. The apparatus of claim 72, wherein the means for plastically deforming and 
radially expanding flie first portion of the first tubular membw comprises: 

means for applying a radial force to the first portion of the first tubular 
member using a roller expansion device. . 

80. The apparatus ofclaim 72, further conprising: 

means for injectiiig an annular body of a hardenable fluidic sealing material 
into an annulus between the first tubular member and the wellbore. 

8 1 . The apparatus of claim 80, further coii5>rising: 

means for curing the annular body of hardenable fluidic sealing material. 

82. The apparatus of claim 72, further conprising: 

means for injecting an annular body of a hardenable fluidic sealing material 
into an azmulus between the second tubular member and the wellbore. 
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83. The apparatus of claim 82, further comprising: 

means for curing the annular body of hardenable fluidic sealing material. 

84. An aipparatus for plastically deforming and radially expanding a tubular 
5 member, comprising: 

means for providing a lipped portion in a portion of the tubular member; and 
means for plastically defoiming and radially expanding another portion of the 
tubular member. 

85 . An apparatus for plastically deforming and radially expanding a tubular 
member, conq)rising: 

a tubular support member including a first fluid passage; 
an expansion cone coupled to the tubular support member having a second 
fluid passage fluidicly coupled to the first fluid passage and an outer conical surface; 
an annular expansion cone launcher conprising: 
a first annular portion coupled to a lower portion of the tubular member, 
a second annular portion coupled to the first annular portion that mates with 
the outer conical sur&ce of the expansion cone; 

a third aimular portion coupled to flie second annular portion having a first 
outside diameter; and 

a fourth annular portion coupled to the third aimular portion having a second 
outside diameter, 

wherein the second outside diameter is less than the first outside diameter, and 
a shoe having a valveable passage coOpled to fourth annular portion of the 
expansion cone launcher. 

86. A method of plastically deforming and radially expanding a tubular member, 
"conqirising: 

providing a lipped portion in a portion of the tubular member, and 
plastically deforming and radially expanding another portion of the tubular 
member. 
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87. A method of coupling a first tubular member to a second tubular member, 
comprising: 

providing a lippeA portion in a portion of fte first tubular member, 
5 plastically deforming and radially expanding another portion of the first 

tubular member; 

positioning the second tubular member inside the first tubular member in 
overlapping relation to the lipped portion of die first tubular member; and 
plastically deforming and radially cjq)anding the second tubular member; 
1 0 wherein the inside diameters of the first and second tubular members after the 

plastic deformations and radial expansions are substantially equal, 

88. An apparatus for coupling a first tubular member to a second tubular member, 
coriiprising: 

1 5 ' means for providing a lipped portion in the first tubular membo", 

means for plastically deforming and radially expanding another portion of the 
first tubular member; 

means for positioning the second tubular member inside the first tubular 
member in overlying relation to tfie lipped portion of the first tubular member, 
20 and 

means for plastically deforming and radially expanding the second tubular 
member; 

wherein the inside diameters of the first and second tubular membere after the 
plastic deformations and radial expansions are substantially equal. 

25 

89. An apparatus for forming a wellbore casing within a wellbore, conq)rising: 

means for supporting a tubular member within the wellbore; 

ineans for providing a lipped portion in the tubular member, and 

means for plastically defonning and radially expanding another portion of the ' 
30 tubular member to a second outside diameter. 
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90. An apparatus for forming a wellbore casing within a wellborc, conqmsing: 
a tubular support member including a first fluid passage; 

an expansion cone coupled to the tubular support member having a second 
fluid passage fluidicly coupled to the first fluid passage and an outer conical siuiace; 
5 an annular expansion cone launcher con^rising: 

a first annular portion coupled to a lower portion of the tubular member; 

a second annular portion coupled to the first annular portion that mates with 
the opter conical surface of the expansion cone; 

a third annular portion coupled to the second annular portion having a first 
10 outside diameter, and 

a fourth annular portion coupled to the third annular portion having a second 
outside diameter, 

wherein the second outside diameter is less than the first outside diameter, and 
a shoe having a valveable passage coupled to fourth annular portion of the 
15 expansion cone launcher. 

91 . A method of forming a wellbore casing in a wellbore, comprising: 
supporting a tubular member within the wellbore; 

providing a lipped portion in a portion of the tubular member; and 
20 plastically deforming and radially expanding another portion of the tubular 

member. 

92. The method of claim 9 1 » further comprising: 

injecting a hardenable fluidic sealing rnaterial in an aimulus bet>yeen the 
25 tubular member and the wellbore. 

93. The method of claim 92, further con^rising: 
curing the fluidic sealing mat^al. 

30 94. A method of forming a mono-diameter wellbore casing within a wellbore, 
conprising: 
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supporting a finrt tubular mcmW within the wcll^ 
. _ providing a lipped portion in a portion of the fim tubular member, 
plastically deforming and radially expanding another portion of the first 
tubular member, 

positioning flic second tubular member inside the first tubular member in 
ovcriapping relation to the lipped portion of flie first tubular member, and 

plastically deforming and radially expanding the second tubular member; 

wherein the inside diameters of flie first and second tubular members after the 
plastic deformations and radial expansions are substantially equal. 

95. The method of claim 94, further comprising: 

injecting a hardenable fluidic sealing material in an annulus between the first 
tubular member and the wellbore. 

96. The method of claim 95, fiirther comprising: 
curing the fluidic sealing material. 

97. The method of claim 94, further comprising: 

injecting a hardenable fluidic selling material in an annulus between the 
second tubular member and the wellbore. 

98. The method of claim 97, further comprising: 
curing the fluidic sealing material. 

99. An apparatus for forming a mono-diameter wellbore casing within a wellbore, 
comprising: 

means for providing a lipped in the first tubular member, 
means for plastically deforming and radially expanding another portion of the 
first tubular member. 
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means for positioning the second tubular member inside the first tubular 
member in overlapping relation to the lipped portion of the first tubular member, - 
and 

means for plastically deforming and radially expanding the second tubular 
5 member, 

wherein the inside diameters of the first and second tubular members after the 
plastic deformations and radial e)q)ansions are substantially equal. 

.100. The apparatus of claim 99, further comprising: 
10 means for injecting a hardenable fluidic sealing mataial in an annulus between 

the first tubular member and the wellbore. . 

101. The apparatus of claim 100, further comprising: 
means for curing the fluidic sealing material. 
15 . 
.102. The apparatus of claim 99, further con^rising: 

means for injecting a hardenable fluidic sealing material in an annulus between 
the second tubular monber and the wellbore. 

20 103. The apparatus of claim 102, further con^sing: 
means for curing die fluidic sealing matmal. 

104. An q>paiatus for plastically deforming and radially expanding a tubular 
member, comprising: 
25 nieans for plastically deforming and radially expanding a first end of the 

tubular member; and 

means for plastically deforming and radially expanding a second end of tbt 
tubular member. 

30 105. The apparatus of claim 104, furdier con^rising: 

means for anchoring the tubular member during the radial expansion. 
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106. An apparatus for plastically deforming and radially expanding a tubular 
member, comprising: 

a tubular support membo- including a first passage; 
5 an expansion cone ccmpled to the tubular support having a second passage 

fluidicly coupled to the iirst.passage and an outer conical surface; 

an annular e7q)ansion cbiie launcher movably coupled to outer conical surface 
of the expandon cone; 

an expandable tubular member coiq>led to an end of the annular expansion 
10 conelaunchen 

a shoe coupled to another end of the annular expansion cone launcher having a 
valveable fluid passage; and 

another annular expansion coiie niovably coupled to the tubular support 
member; 

15 wherein the annular expansion cories are positioned in opposite orientations. 

107. The apparatus of claim 106, wherein the annular expansion cone is adapted to 
plastically deform and radially expand a first end of the expandable tubular member 
and the other annular expansion cone is adapted to plastically deform and radially 

20 expand a second end of the expandable tubular member. 

108. The apparatus of claim.106. further conq)rising: 

an anchoring member coupled to the tubular support member adapted to hold 
the expandable tubular. 

25 - '* 

109. A method of plastically deforming and radially expanding a tubular member, 
conq^rising: 

plastically deforming and radially expanding a first end of the tubular member; 

and 

50 plastically deforming and radially expanding a second end of the tubular 

member. 
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no. The method of claim 109, further comprising: 

anchoring the tubular member during flie radial expansion. 

5 1 1 1 . The method of claim 1 09, wherein the first end of the tubular member is 
plastically deformed and radially expanded before the second end. 

112. The method of claim 109. plastically deforming and radially expaiding the 

s^^^ cndofthe tubular member comprises injecting a fluidic material into the 
10 tubular member. 

H3. A-method of coupling a first tubular membo- to a second tubular member, 
comprising: 

positioning the second tubular member inside the first tubular member in an 
15 overlapping relationship; .• 

plastically deforming and radially expanding the end of the second tubular 
member that overlaps with the first tubular membra^ 

plastically deforming and radially expanding the remaining portion of the 
second tubular member. 

20 

1 14. The method of claim 1 13, further comprising: 

plastically deforming and radially expanding at least a portion of the second 
tubular member. 

25 115. TTie method of claim 1 14, wherein the inside diameten pf the first and second 
.tubular members are substantially equal after the radial expansions. 

.116. An j^jparatus for coupling a first tubular meinber to a second tubular member, 
con^iising: 

30 means tor positioning the secbnd tubular member inside the first tubular 

member in an overlying relationship; 
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means for plastically defoiming and radially expanding the end of the second 
tubular member that overlaps with the first tubular member; 

means for plastically defomaing and radially expanding the remaining portion 
of the second tubular member. 

5 . 

1 1 7. The apparatus of claim 1 16, furtho- comprising: 

means for plastically deforming and radially expanding at least a portion of the 
second tubular member. 

10 118. The apparatus of claim 1 17, wherein the inside diameters of the first and 
second tubular members are substantially equal after tHe radial expansions. 

11 9. An apparatus for forming a wellbore casing within a wellbore, comprising: 
means for supporting a tubular member within the wellbore; 
15 means for plastically deforming and radially expanding a first end of the 

tubular member; and 

means for plastically deforming and radially expanding a second end of the 
tubular member. 

20 120. The apparatus of claim 1 19, fiirther con^rising: 

means for anchoring the tubular member during the radial expansion. 

121. The apparatus of claim 1 19, further coirprising: 

means for injecting a hardenable fluidic sealing material into an annulus 
25 between die tubular member and the wellbore. 

122. An apparatus for forming a wellbore casing within a wellbore, conqirising: 
a tubular support member including a first passage; 

an expansion cone coupled to the tubular support having a second passage 
30 fluidicly coupled to the first passage and an outer conical surface; 
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an annular expansion cone launcher mpvably coupled to outer conical surface 
of the expansion cone; 

an expandable tubular member coupled to an end of the annular expansion 
cone launcher; 

5 a shoe coupled to another end of the annular exfiansion cone launcher having a 

vaiveable fluid passage; and 

another annular expansion cone movably coiq>led to the tubular support 
member; 

wherein the annular expansion cones are positioned in opposite orientations. 

10 

123. The apparatus of claim 122, wherein the annular expansion cone is adapted to 
plastically deform and radially expand a first end of the expandable tubular member 
and the other annular expansion cone is adapted to plastically deform and radially , 
expand a second end of the expandable tubular member. 

15 

124. The apparatus of claim 122, further comprising: 

an anchoring member coupled to the tubular support member adapted to hold 
the expandable tubular. 

20 125. A method offonning a wellbore casing within a wellbore, comprising: 

plastically deforming and radially expanding a first end of the tubular member, 

and 

plasticaUy deforming and radially expanding a second end of the tubular 
•member. 

25 

126. The method of claim 125, further comprising: 
anchoring the tubular member during tfie radial expansion. 

127. The method of claim 125, wherein the first end of the tubular member is 
30 plastically deformed and radially ©cpanded bjsfore the second aid. 
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1 28. TTie method of claim 125, plastically defoniung aiui radially exp^^^^ 

secondcndof thetubularmmbcrconqaisesinjcctingafluidicmaterid into the 
tubular membo-. 

5 129. The method of claim 125, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 
tubular member and the wellbore. 

130. A method of forming a wellbore casing wilUn a weDbore, comprising: 
10 plastically deforming and radially expanding a first tubular member within the 

wellbore; 

positioning a second tubular member inside the first tubular member in an 
overlapping relationship; 

plastically defohning and radiaUy ejqmding the endof the second tubular 
1 5 member that overlaps with the first tubular member, 

plastically deforming and radially expanding the remaining portion of the 
second tubular member. 

131. The method of claim 130, fiutiier conqjrising: 

20 plastically defonning and radially expanding at least a portion of the second 

tubular member. 

132. The method of claim 131. wherein the inside diameters of the firstand second 
tubular members are substantially equal after &e radial expansions. 

25' , • 

133. TTie method of claim 130, further con^sing: 

injecting a hardenable fluidic sealing material into an annulus between the fim 
. tubular member and the wellbore. 

30 134. The method of claim 130, fiather comprising: 
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injecfing a hardenablc fluidic sealing material into an annulus between the 
second tubular member and the wellbore. 

135. An apparatus for forming a wellbore casing within a wellbore, comprising: 
means for plastically deforming and radially expanding a first tubular member 

within the wellbore; 

means for positioning the second tubular member inside the first tubular 
member in an overlapping relationship; 

means for plastically deforming and radially expanding the end of the second 
tubular member that overlaps with the first tubular member; 

means for plastically deforming and radially expanding the remaining portion 
of die second tubular member. 

136. The apparatus ofclaim 135, further comprising: 

means for plastically defonning and radially expanding at least a portion of the 
second tubular member. 

137. The apparatus of claim 136, wherein the inside diameters of the first and 
second tubular members are substantially equal after the radial expansions. 

138. The apparatus ofclaim 135, further con5)rising: 

means for injecting a haidenable fluidic sealing material into an ainnulus 
between fho first tubular member and the wellbore. 

139. The apparatus of claim 135, further conprising: 

means for injecting a hardenable fluidic sealing material into ^n annulus 
between the second tubular member and die wellbore. 

140. An apparatus for bridging an axial gap between opposing pairs of wellbore 
casing within a wellbore, cornprising: 
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means for supporting a tubular memhear in ovcriapping relation to the opposmg 
ends of the wellbore casings; 

means for plastically deforming and radially expanding the tubular memben 

and 

means for plastically deforming and radially expanding the tubular member 
and the opposing (Mids of the wellbore casings. 

14 1. A method of bridging an axial gap between opposing pairs of wellbore casing 
within a wellbore, conq)rising: 

supporting a tubular member in overlapping relation to the opposing ends of 

the wellbore casings; 

plastically deforming and radially expanding the tubular member, and 
plastically deforming and radially expanding the tubular member and flie. 

opposing ends of the wellbore casings. 

142. A method of forming a structure having desired strength characteristics, 
comprising: 

providing a first tubular member; and 

plastically deforming and radially expanding additional tubular members onto 
the interior surface of the first tubular member until the desired strength 
characteristics are achieved. 

1 43. A method of forming a wellbore casing within a wellbore having desired • 
strength characteristics, comprising: 

plastically deforming and radially expanding a first tubular member within the 
wellbore; and 

plastically deforming and radially expanding additional tubular members onto 
the interior surfacc"of fte. first tubular member until the desired strength 
characteristics are.achieved. 
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144. A method of coupling a first tubular member to a second tubular member, the 
first tubular member having an original outside diameter ODq and an original wall 
thickness to, conq>rising: 

plastically deforming and radially expanding a first portion of the first tubular 
5 member to a first outside diameter, 

plastically deforming and radially expanding another portion of the first 
tubular membCT to a second outside dian^ter; 

positioning the second tubular member inside the first tubular member in 
overlapping relation to the first portion of the first tubular member; 
10 plastically deforming and radially expanding the second tubular member to a 

third outside diameter; and ' 

plastically deforming and radially expanding the second tubular member to a 
fourth outside diameter, 

wherein the inside diameters of the first and second tubular members after the 
15 plastic deformations and radial expansions are substantially equal; and 

wherein the ratio of the original outside diameter ODq of the first tubular 
member to the original wall thickness to of the first tubular member is greater than or 
equal to 16. ^ 

20 145. A method offorming a mono-diameter wellbore casing, comprising: - 

positioning a first tubular member within a wellbore, the first tubular member 
having an original outside diameter ODo and an original wall thickness to; 

plastically deforming and radially expanding a first portion of the first tubular 
member to a first outside dianieter, 
25 plastically deforming and radially expanding another portion of the first 

tubular member to a second outside diameto^ 

positiming the second tubular member inside the first tubular member in 
-overisqjping relation to the first pcHtion of the first tubular member, 

plastically deforming and radially expanding the second tubular member to a 
30 third outside diameter; and 
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plastically deforming and radially expanding the second tubular member to a 
fourth outside diameter; - . 

wherein the inside diameters of the first and second tubular members after the 
plastic deformations and radial expansions are substantially equal; and 
5 herein tihe ratio of die original outside diameter ODq of the first tubular 

member to the original wall thickness to of the first tubular member is greater than or 
equal to 16. 

146. An apparatus^ comprising: 

10 a plastically deformed and radially expanded tubular member having a first 

portion having a first outside diameter and a remaining portion having a second 
outside diameter; 

wherein the ratio of the original outside diameter ODq of the first tubular 
member to the original wall thickness to of the first tubular member .is greater than or 
15 ' equal to 16. 

147. An apparatus, comprising: 

a plastically deformed and radially expanded first tubular member having a 
first portion having a first outside diameter and a remaining portion having a second 
20 outside diameter; and 

a pl?istjcally deformed and radially expanded second tubular member coupled 
to the first portion of the first tubular member; 

wherein the ratio of the original outside diameter ODq of the first tubular 
member to the original wall thickness ^ of the first tubular member is greater dian or 
25 equal to 16. 

148. The apparatus of claim 147, herein the inside diameters of the first and 
second tubular members are substantially equal: 

30 149. A wellbore casing formed in a wellbore, comprising: 
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a plastically deformed and radially expanded first tubular member having a 
first portion Saving a first outside diameter .and a remaining portion having a second 
outside diameter; and 

a plastically deformed and radially expanded second tubular member coupled 
to the first portion of flje first tubular member; 

wherein the ratio of the original outside diameter OD© of the first tubular 
memba^ to the original wall thidmess to of the first tubular member is greater than or 
equal to 16. 

150. The casing of claim 149, wherein the inside diameters of fee first and second 
tubular members are substantially equal. 

151. An apparatus, con^rising: 

a plastically deformed and radially expanded tubular member, 
wherein the ratio of fee original outside diameter ODq of fee tubular member 
to fee original wall thickn^ to of fee tubular member is greater than or equal to 16. 
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